


BELOIT SUCTION DRUM-PRESS 


NO BOARD 
MILL CAN 
AFFORD TO 
BE WITHOUT 
THIS NEW 
IMPROVEMENT 


THREE INSTALLED 


NINE ON ORDER 


THE MOST IMPORTANT 
IMPROVEMENT 


in Board Machines in recent years 


BOARD 12% BONE DRY (BEFORE) 


7A: 
1 





The board, passing over unusually wide suction area, is in condition 
to be pressed by top roll— water is immediately withdrawn by vacuum 


PATENT PENDING 


EQUAL TO 
SUCTION DRUM 
AND 
SUCTION 
PRIMARY PRESS 


REDUCES 
MOISTURE 
FROM 
12% BONE DRY 
ice) 

26% BONE DRY 
— ACTUAL RESULT 
ON .016 TEST 
LINER 
AT 355 F.P.M. 


Removes maximum moisture without injury to board or felt. Ex- 


cellent felt conditioner—increases life of top and bottom felts. Will 


not put marks in board to be ironed out at calender. Increases test 


of board with no change in furnish. Not necessary to slow down 


machine speed as felts get old. No checking or blowing — elimin- 


ates most of wet end breaks. @ Many other benefits— No additional 


power required. Saves enough power to operate vacuum pump. 


Beloit fron Works 


The Beloit Way 
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AN UNGRAPHITED PACKING 


for pumps handling 
PULP AND PAPER STOCK 


In this service it is imperative that the packing contain no graphite or other objectionable ingredients 
that will work their way into the stock being pumped—thus ruining the finished product. 


256 wsem war ore 


ODORLESS 


ELIMINATES THIS HAZARD 


“KLERO” contains no graphite in its lubricant, which is colorless and odorless, and has a high melting 
point. - 





An Ideal Packing for Stock Pumps and Jordans 


The lubricant in a packing is of vital importance. Unlubri- 
cated packings, generally flax, are oftentimes used, but at the 
expense of the pump shaft, resulting in scored shafts and in- 
terrupted production. The lubricant in “‘Klero’”’ keeps it soft 
and pliable, increasing the life of both the packing and shaft. 


Send for Free 
Working Sample. 
State Size. 


GREENE, TWEED & CO. 


Sole Manufacturers 
109 DUANE ST. NEW YORK CITY 
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The Paper Business 
Is on the Up and Up 


HE paper business is on the up and up. 

We have been stressing this fact to our readers 

for some time past, but we fear the reiterated 
statement has met with incredulity, for it was reason- 
able to argue “How could the paper business with a 
large overproduction and a drastic curtailment of 
demand for its products, plus the demoralized price 
and market conditions as a consequence, be on the 
up and up again?” Nobody but a rank optimist, wear- 
ing rose colored glasses all the time, and devoid of 
all economic sense, could make such halycon predic- 
tions. If these be not just the words that were said, 
at least, it was about the substance of the mental 
conclusions many of our readers harbored. 

And yet, the paper business has been on the up and 
up all the time. It has kept on the up and up until 
now it looks as though it will be but a few short 
months—perhaps only weeks—before it will be ap- 
parent to every one that the paper market will be 
dominated solely by the sellers and the six long lean 
years of a buyer’s market will have ended. Then—and 
not until then—shall the industry prosper again. 

And it is pertinent to inquire “How come? How 
did such a radical turn-about come to pass?” 

The facts are: We have been passing through a 
nation-wide, world-wide intense economic period. For 
six years, the nation has been revamping its produc- 
tion and manufacturing processes basically. There 
has been determined research continuously carried 
on, seeking the production of better quality goods at 
lower costs to the consumers. Out of this welter of 
work and study, it now appears that the nation is 
turning to the paper industry for its basic raw mate- 
rials. Almost every conceivable article of commerce, 
which hitherto has been fabricated from cotton, 
silk, wool, glass, tin, wood, lumber, etc., has been 
put through substitution tests in the paper and 


commercial laboratories during the past five years. 

And there has emerged therefrom marvelous new 
products. New fabrics have been evolved from cellu- 
lose fiber whereby whole divisions of the fabric indus- 
try have gone over to wood fiber base from the cotton 
and silk base. Millions of glass milk bottles have 
already passed from glass to the paper container 
base and hundreds of millions more are in the imme- 
diate offing, requiring tens of thousands of tons of 
paper. And this development is in its infancy, but 
growing by leaps and bounds. 

Containers of all kinds, shapes and description for- 
merly made from tin and other bases have gone to the 
cellulose basis. 

And as for shipping containers and packaging con- 
tainers, there seems to be no top limit to where that 
tremendous tonnage may go. 

Five years ago, less than 200,000 tons yearly of 
Kraft liner board were made in that division of the 
industry. In 1935, a total exceeding 665,000 tons will 
be shipped from mills of the Kraft division alone. 

To attempt to list the tonnage required for paper 
and paper mill products in new uses and for new 
commodities would take more time and space than we 
can command, but most significant is the fact that 
while in 1934, the total consumption of paper mill 
products in these United States was 9,186,225 tons, 
4,720,321 tons—over 50 per cent of the total—was in 
board, building insulating and for other conversion 
purposes—a startling increase in paper stock use for 
substitute purposes. 

There are no inventories, stocks, reserves or sur- 
pluses of paper of any kind anywhere, but restocking 
for inventory and reserves is now beginning to 
appear. 

Again, we say—the paper business is on the up and 
up. Watch the orders come in! 
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Safety... An Individual 
Responsibility 

HE populace of Chicago and its environs recently 

became apprehensive when it was reported that 
several poisonous snakes had escaped from their cages 
at the zoo just west of the city. The curator, who 
was not afraid of the reptiles, had thoughtlessly left 
the cage door open and the snakes left their abode 
while the zoo was crowded with visitors. The snakes 
were at large for days before they were found—one, 
the most deadly of them all and very rare—remained 
missing for some time before it was found. 

Every human being has certain definite responsi- 
bilities for the safety of his fellowmen. Such responsi- 
bility, of course, should not be born of fear, but it 
should be developed through scientific mental train- 
ing. The complacent person who rests on his own 
knowledge and his calm, well-balanced mental atti- 
tude is often prone to feel that he has advanced 
beyond the point of carelessness—he has no fear that 
an accident can happen to him. However, safety is 
not entirely an individual problem—it is an intangible 
chain of correct and orderly thinking which is ex- 
pressed through the activities of the human family. 

In the leading article of this issue, the author refers 
to the industrial trinity as “materials, methods and 
men.” The application of phychology to the ills of 
human behavior has brought a new science into the 
industrial field. In some of the larger organizations 
the professional psychiatrist has found a new realm. 
The personnel manager of today must rely to some 
extent upon the fundamentals of psychology to assist 
him in handling the human member of the industrial 
trio. 

Perhaps nowhere in the management of any indus- 
trial plant—be it large or small—is the application 
of psychology so timely and so valuable as in the 
control of accidents. Accidents usually occur because 
of the failure of one of the two elements—machinery 
and men. 

Mechanical science has developed to a point where 
great sums have been spent by manufacturers to 
eliminate or to guard any dangerous parts on their 
machines. Mechanical safety, it seems, has far out- 
distanced the progress of the human element, and 
man, who has mastered mechanical hazards, is re- 
sponsible for a major percentage of accidents. 

Manpower is one of industry’s heaviest assets— 
though one that does not appear on the balance sheet. 
Men are not robots; but they can be trained to think 
and act scientifically. And since an efficient worker 
represents an industrial investment, any accident for 


which he may be held responsible should be analyzed, 
not so much for the details of the accident itself, but 
to discover the underlying cause of the accident in 
the mind of the worker. 

When a machine fails or causes some damage, or- 
dinarily it is not discarded—skilled mechanics are put 
on the job. And so a psychological investigation of 
many accidents will uncover defective thinking that 
can be adjusted easily and harmoniously. 


“Just Because” 


AVE you ever made a special run of paper for a 

customer, who, upon receiving it, decided that 

it was not wanted; and in his rejection of it gave as 
the reason only the two words—“just because?” 

It may be that paper has not been rejected on such 
a flimsy pretext or that rejections are made only by 
customers with legitimate complaints. Yet, it is be- 
lieved that the executives of some of the mills could 
recite some rather heartrending experiences that they 
have had over a period of years with a very limited 
number of customers about this matter of rejections. 
No doubt some of the excuses made by these would-be 
purchasers would not stand up under analysis, but, 
nevertheless, they have caused plenty of grief on the 
part of producers at the time of individual rejections. 

Of course there are two sides to every situation 
and the papermaker in rare instances probably is not 
immune to the use of similar tactics in regard to pur- 
chases made by him. It might be reflected in the pur- 
chase of some raw material, some auxiliary item 
perhaps of little consequence to the actual efficient 
functioning of the plant, or some equipment item that 
may have been manufactured specially for the specific 
installation and had been installed on trial. 

Of course, some equipment manufacturers realize 
that trial installations are necessary at times to dem- 
onstrate beyond a question of doubt that the equip- 
ment thus installed will deliver the goods. They wel- 
come the opportunity to prove their claims, and stand 
ready, if they are the right kind of manufacturer, to 
retire from the scene of action as gracefully as pos- 
sible in case of a failure and to allow for the return 
of the equipment that failed to do what was claimed 
of it. On the other hand, is it fair to expect of them, 
in case of pol anes te long trial runs that have been 
most satisfactory, to respond graciously to a rejec- 
tion with the only reason given for it being, “Just 
Because”? Shouldn’t the equipment manufacturer 
expect the same kind of treatment from those with 
whom he is doing business as the paper manufacturer 
expects from his customers? There is only one an- 
swer—‘“Most assuredly!” 
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FOR PAPER PROCESSES 


Brown Air Operated Controllers 
Include... 


_ AIR-o-LINE 
(A controller with 1% to150% Throt- 
tling Range and Automatic Reset) 


FULL THROTTLOR 


(A controller with 1% to 150% 
Throttling Range and Manual Reset) 


THROTTLOR 


(A controller with 1% to 10% 
Throttling Range and Manual Reset) 


ON-OFF 


(A controller for Two-position 
Service) 


vvyv 


FEATURES 


Throttling Range Dial 
Automatic Reset Dial 
Calibrated Control Index 


Other features are fully 
described and explained in 
catalog 8900. Write for it. 


Se 


..in Air Operated Control 
D> ge , 


Brown AIR-o-LINE embodies features far in 
advance of present control practice and de- 
serves to be your choice among all of today’s 
air operated controllers for processes where 
temperatures, pressures, flows and liquid lev- 
els are involved. 


The Brown AIR-o-LINE has no complicated 
maze of tubing, levers or swivel type air con- 
nections—in their place is a simple, compact 
hermetically sealed unit equipped with grad- 
uated Throttling Range and Automatic Reset 
Dials which enable you to”’tune in’’to the proc- 
ess—with the same simplicity as dialing a radio. . 


Not only does the Brown AIR-o-LINE con- 
fine the process within limits but it lines out 
the control at the exact point desired. Brown 
AIR-o-LINE is fully automatic. It has everything 
you have wished for in air operated control. 


RESPONSIVENESS — A/R-o0-LINE instantly 
responds to pen movements of less than )o 
of 1% of full scale. It can make pressure 
changes as small as 0.01 Ibs. per square inch 
or 4” water pressure at the control valve. 


STABILITY— A/R-0-LINE recognizes and 
corrects for magnitude, rate and direction 
of deviations from the control setting. 
There is no shifting of the control point to 
a new position in the throttling range. 


ACCURACY— AlR-0-LINE’S unhampered 


pen movement insures maximum accuracy. 
The pilot valve does the heavy work. 


FLEXIBILITY—A/R-o-LINE is easily adapted 
to any process control requirement. The 
Throttling Range and Automatic Reset Dials 
are easily accessible, reached without re- 
moving the chart plate and without taking 
the instrument off control. 


Brown AIR-o-LINE is more than a controller 
it’s a system of control that will aid you to 
reduce costs. 


For complete information, write for catalog 
No. 8900. The Brown Instrument Co., 4489 
Wayne Avenue, Philadelphia, Pa. Offices in 
all principal cities. Canadian Factory: 117 
Peter Street, Toronto, Ontario, Canada. 


BROWN AIR OPERATED CONTROLLERS 
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Under the Rule of Science 


OT far from the site of the great, sky-piercing 
tower of radio station W L W (Cincinnati) 
there stands a filling station, busily engaged 

in relieving the thirst of the pulsing motor cars which 
pause at that highway intersection. . . . A common- 
place fact. This filling station is one of the best 
lighted stations in that entire neighborhood. ... A 
none too interesting fact. All the electric current 
used by this filling station (for lighting at night) costs 
not a single red cent... . A very interesting fact. 

As I said before, the filling station stands hard by 
the broadcasting tower of the 500,000-watt W L W. 
By the simple process of applying the radio-broad- 
casting principle demonstrated at the Chicago World’s 
Fair for illuminating electric light bulbs by radio, 
this filling station manager has had built a compara- 
tively simple device which picks up the electrical 
leakage from that tower, and makes that electrical 
energy illuminate his entire station—without cost 
either to himself or to the radio station owners. 

Here is manifestation of the truth that some day we 
will be getting our heat, light and power by radio; 
that heat, light and power will sometime be as cheap 
as water. Our automobiles, railway trains, airplanes, 
trucks, tractors, plows, binders, and whatnot will be 
electrically operated. And we will be as free to drive 
into a stranger’s yard and ask that our emergency 
batteries be recharged as we are now to ask for a 
drink of water. 

The engineer, the chemist and the physicist rule 
us today. They will rule us with increasing domi- 
nance in the early tomorrow. 

Already vast changes have been effected. One 
hundred and fifty years ago 90 per cent of our popu- 
lation was engaged in agriculture. Today, only 20 
per cent of our population is engaged in agriculture, 
and even that small percentage, thanks to modern 
mechanization, is much larger than necessary. If 
every farmer would employ all the modern labor- 
saving and aiding machines and methods at his dis- 
posal, our farm population could be reduced six-fold, 
yet with production entirely adequate and the ulti- 
mate consumer costs considerably reduced. 

Every tractor replaces horses enough to reduce 
food consumption equal to having 30 people stop 
eating. Through the invasion of the gasoline engine 
and its concomitant replacement of horses there 
already has been a reduction in crop consumption 


© akMOVED 


By WILLIAM SIBLEY 


equal to having nearly 35,000,000 people cease eating. 
An equal effect on crop consumption has been effected 
by the replacement of horse-drawn drays by motor 
trucks. Additionally, the extent to which automobiles 
have taken the U. S. citizenry off their feet, have put 
them on wheels, and while reducing walking also 
have reduced appetites, has caused a generous 15 per 
cent reduction in meat consumption. 

Science and engineering make every industry inter- 
related; every person dependent upon every other 
person. Thus also are science and engineering con- 
tributing heavily to the steady advancement of syn- 
thetics. With fewer horses, cattle, sheep and hogs 
to raise and feed, more acreage is released for the 
production of products to be used synthetically. Far- 
sighted scientists and chemists are turning to the 
development of synthetic products, if only to find 
a way to employ our farm lands. Working side by 
side with them is the “agri-biologist”—developing 
methods for multiplying crop production. Cotton 
production has been raised from one-third bale to 
the acre to 3.5 bales an acre. Wheat production 
already has been so increased by improved methods, 
that were they employed widely, the state of Mon- 
tana alone would be able to raise all the wheat the 
United States, Canada and the British Isles could 
consume. It may sound chimerical, but not long 
hence housewives will grow all the green vegetables 
they need in their own kitchens—in a box no larger 
than an ordinary refrigerator. 

Such facts are far more than merely interesting. 
They are facts that penetrate far-reachingly into the 
lives and businesses of every one of us. They mean the 
destruction of practically every monopoly. Already 
we are producing dyes and perfumes in such quanti- 
ties and with such qualities that we are (or could be) 
entirely independent of Europe. Formerly Chile 
enjoyed a monopoly on nitrate; Japan on camphor. 
No longer do those monopolies obtain—thanks to the 
science of synthetics. With the release of thousands 
of acres of land and the development of rapid grow- 
ing trees—plus the constantly increasing demand for 
insulation (due to air-conditioning of homes, factories 
and offices) we can envision enormous pontentials 
for the paper industry. 

In another fifty years the paper industry will not 
be in the position it is now. It will be five times 
as great and twenty times as important. 


Page 462 


THE PAPER INDUSTRY for October, 1935 











ThE PAPER 
INDUSTRY 


A MONTHLY EDUCATIONAL JOURNAL 


Psychology .... 


Its Application to Industry 


C. M. LOUTTIT 


ODERN industry has been reared on a foun- 
dation of science. This aphorism is as true 


for the paper industry as for steel, soap, or 
heavy chemicals. Every step in the manufacturing 
process from the log or rag to the finished sheet owes 
its debt, in greater or lesser degree, to the scientist and 
to the engineer. By long odds, physics and chemistry 
have served the needs of industry most abundantly ; 
but such service has been wholly to materials and meth- 
ods. Without a third member of the industrial trinity 
materials and methods are just that and no more. Logs 
will not become newsprint ; boilers will stand cold; eal- 
ender rolls will be statie steel; stocks will stay on the 
shelves; industry will stop, without the third member 
men. Materials, methods, men—this is the industrial 
trinity. The interdependence of these three is self-evi- 
dent, yet the sums spent on the scientific investigation 
of materials and methods surpass those spent on the 
scientific investigation of men in such a ratio that the 
author would be unwilling even to estimate them. 

Of all the sciences having to do with the study of 
men psychology has probably the most widespread in- 
dustrial application. The medical sciences are of im- 
portance in matters such as the physical stamina and 
health conditions.of the worker and the possible effects 
of the working environment upon these. Of course, 
when the workman is injured or in ill health medicine 
is ealled upon. Anthropology and other sciences deal- 
ing with man as an organism are seldom involved in 
industrial situations. But psychology is involved in 
all matters which are concerned with, or affected by, 
human behavior. In this article, it will be possible to 
do little more than suggest places where psychological 
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methods and data may have pertinence in the paper 
industry. 

Materials and methods, no matter how adequate, are 
efficient only in so far as the men who use them are 
efficient. Problems of plant personnel afford probably 
the widest and most important field of psychological 
application in industry. For greatest efficiency, each 
man from the humblest roustabout to the chief exee- 
utive must be fitted to his job. Questions of general 
ability, possession or acquisition of skills, emotional 
stability, personality integration, outlook on life, and 
others must be considered. No reasonable psychologist 
ever could claim that his science had ready answer to 
all of the many problems that might arise. That sci- 
ence, however, can offer some methods making for 
greater satisfaction, and can attack problems of human 
behavior with greater facility than any other. 

First, consider the matter of personnel selection. In 
the March, 1935, issue of THz Paper INpustrRyY there 
appeared an advertisement recalling the good old 
days when the specification for a papermaker required 
him to: 

(1) euss like a drunken sailor 

(2) chew natural leaf tobacco 

(3) drink rot-gut whiskey 

(4) wear a greasy shirt 

(5) be equally accurate with either foot on a back 

tender’s posterior 

(6) blame everything that went wrong on either the 

beater engineer, the millwright, or the back 
tender. 
These specifications are supposed to go back some fifty 
years. Because of these, or perhaps in spite of them, 
the papermakers of that day had a further ability 
‘‘they knew paper.’’ And from the point of view of 
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the modern industry this last was by far the most im- 
portant characteristic. 

‘*Know paper.’’ This, in a literal or figurative sense, 
is the sine qua non of employees in the paper industry. 
It is the job of the person who selects personnel, whether 
he is a psychologist or a plant foreman, to pick those 
men who do know their job or present a reasonable 
expectancy of being dble to learn the job. Such selec- 
tion may be, and often is, by rule of thumb, with the 
possible result that a month or two later the man must 
be fired because he is unable to learn the task he was 
hired to do. 

Psychology is prepared to offer a somewhat more 
rational means of selection than this. A young man 
enters the employment office ; he has had no experience 
in any factory or mill. The question is whether he can 
be trained to be a successful workman. Every job re- 
quires certain characteristics. The man must be suffi- 
ciently intelligent to learn what is required of him; he 
must have a requisite speed and skill in motor response ; 
he must have satisfactory sensory acuity, and so on. 
There are available today a large number of testing 
instruments designed to give some indication of an 
individual’s capabilities. The applicant’s schooling 
may or may not be an indication of his intelligence. An 
hour’s test will prove a better basis for predicting what 
can be expected from him. The chances are against a 
man with a test score below certain limits ever being 
successful as a foreman, or on a job requiring paper and 
pencil work. On the other hand, men with superior 
abilities are seldom really adjusted to routine tasks and 
are, therefore, not efficient. Similarly, performance on 
motor co-ordination or motor speed tests, or specific 
trade skills, or on educational achievement tests may 
serve to give a clearer idea of what the workman may 
do best. 

Such examination methods have value not only in the 
original selection of men but also in their placement on 
specific jobs. It is poor economy to set a skilled pat- 
ternmaker wheeling a barrow. It is equally poor 
economy to try to train a moron to any responsible 
position. The selection of workers and the placement 
of the right man on the right job is a part of the whole 
problem. But knowledge of the man is of little value 
unless rather specific requirements for each job also are 
known. Therefore, the personnel officer also must un- 
dertake job analyses because in this field psychological 
investigations have resulted in pertinent knowledge. 

Industry always has the task of training new work- 
ers. Regardless of how menial a particular job may be 
there is some cost involved in training a new man to 
do it satisfactorily. As jobs become increasingly skilled 
this cost is increasingly greater. Therefore it is econ- 
omy to direct attention to such training problems. Each 
plant has specific requirements to meet in its individual 
conditions. But the psychologist may offer valuable 
ideas on training procedures based on our present 
knowledge of the phenomenon of learning. Such ques- 
tions as: how long training periods should be, the length 
and frequency of daily practice periods, whether or not 
a whole process should be taught as a unit or be broken 
up into parts, how much transfer might be expected 
from training in one type of skill to a second type, 
relations of speed and accuracy, the best methods of 
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work, and. so on, have been studied in the laboratory 
and to a lesser degree in the plant. At least partial 
answers are available for all of them, and the trained 
psychologist is ready to attempt the application of 
available methods and data to plant problems. 

Thus far it has been pointed out that the task of the 
personnel psychologist is to find square holes for square 
pegs and vice versa. But there are further problems, 
because human beings don’t stay square or round. Here 
is a man who measures up to the requirements of the 
particular job, yet he is not successful in it. The square 
peg is distorted, or the round peg has begun to square. 
This is illustrated in the following account which may 
have occurred in the reader’s experience. A man had 
worked in a certain department for a number of years. 
He was highly skilled, deeply interested in his job, and 
saw the job in its broader relations. In fact, he had 
acted as the foreman of his department: for short 
periods on several occasions. When, because of the 
death of the foreman it became necessary to select a 
new one, everyone agreed this man was best qualified 
to fill the place. After a month or two as foreman he 
became officious, hypercritical of the men, acted in such 
a way that he antagonized the men and created dis- 
sension in the department, with a decided falling off in 
production. It finally became necessary to demote him 
from the foremanship. Immediately comes the ques- 
tion ‘‘why?’’ To answer this query would require con- 
siderable knowledge of the man. Possibly his develop- 
mental history led to a personality make-up which did 
not remain stable with an increase in authority. Maybe 
he had not developed sufficient judgment to see the fore- 
manship in its proper perspective. A number of other 
possibilities might be mentioned. In any case, one won- 
ders if this man could not have been saved to serve in 
a position for which he seemed so admirably fitted. It 
is my feeling that could have been done if he had been 
helped to see the underlying reasons for his behavior, 
and helped to eradicate it. This is a further task that 
psychology may undertake for industry. 

Problems of personality maladjustment may occur in 
any employee, even to the major executives. In fact, 
they may be more frequent among executives and office 
workers than among the workmen. Case reports of 
such maladjustments have appeared in the literature 
for a number of years. They include such divergent 
conditions as a mild, temporary inability due to un- 
happy marital conditions or financial worries, to the 
development of psychoses following a series of real or 
imagined reverses. One man withdrew from social con- 
tacts, at the expense of his position, because of a con- 
flict between his desire to marry and his belief that he 
was not in a financial position to do so. Another man 
gave up his interesting and secure position as a drafts- 
man to follow the will-o’-the-wisp offered by a ‘‘char- 
acter analyst.’’ Study of such cases shows that mal- 
adjustments of several sorts—withdrawing from social 
contacts, feelings of inferiority, domination of and an- 
tagonism toward co-workers, suspiciousness, delusions 
of persecution, and so on—are the results of many 
varied and complex factors in the home, business, or 
social life of the sufferer. Psychology has developed 
methods of clinical study of such problems aimed at 
their exposition and ultimate correction. 
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A few places have been mentioned where psychology 
has a contribution to the problems of industrial person- 
nel, but industry must not expect too much. Psychology 
has had relatively few opportunities to show what its 
value might be. In almost every case where trained 
psychologists have worked in industry they have made 
an economically valuable contribution. The term 
‘*trained psychologist’’ has been used because even 
business men have accepted the service (and paid for 
it) of so-called psychologists who are no more nor less 
than charlatans. Every professional psychologist has 
had requests to evaluate the offerings of this or that 
self-styled psychologist who is offering to build up per- 
sonality, or to teach the executive how to select men by 
hair color or nose size, or how to do a number of equally 
improbable things. No plant manager would have a 
chemist who could not give an adequate account of his 
training. Yet this same man, his wife, and their neigh- 
bors will invest in the effusions of a man with an im- 
posing list of degrees not to be found in the roster of 
any legitimate university. Dorothy Yates in her Psy- 
chological Racketeers has exposed this profession in an 
amusing style. Among other things, she tried to secure 
information from a number of such men regarding their 
training. Only one had any academic degree and that 
was not based on work in psychology. For his own 
protection no executive ever should engage anyone for 
psychological work without seeing the same credentials 
he would for any other scientific worker. 

Scientific knowledge of human behavior is desirable 
not only for more satisfactory dealing with industrial 
personnel, but also for extra-mural human contacts. 
The product of every plant, be it paper, breakfast food, 
or farm machinery must be sold ; and things can be sold 
only to humans. A million-dollar corporation may pay 
for an article, but some individual in the organization 
has had to be convinced of the necessity of the purchase 
and has had to decide to buy. Thus it would appear 
that any knowledge which facilitates selling has a 
definite usefulness. 

Man has been buying, selling, and bartering through 
personal contact for thousands of years. Advertising 
of a crude sort was known to the Greeks and Romans. 
The development of advertising and selling methods has 
accompanied, if not led, the growth of modern industry. 
But, the reader asks, if advertising and selling have 
been successful, what need have we of the psychologist ? 
Similar questions were probably asked when Perkins 
pointed the way to coal-tar dyes, or when the Four- 
drinier Brothers promoted the development of the 
paper machine. And the answer today is the same: 
Scientific methods hold the promise of being more effi- 
cient and more economical than those by rule of thumb. 

For illustration, consider printed advertising. Con- 
ceivably every individual is a potential buyer of every 
product. But whether or not he will buy depends on 
his needs, desires, ability to pay, knowledge and so on. 
Men on relief are not in the market for yachts, nor are 
millionaires ordinarily interested in the weekly A & P 
sale. Thus a very large section of the hypothetical 
market is eliminated by purely extra-personal, eco- 
nomic conditions. For the balance, the advertiser must 
recognize their motives and drives, their needs and 
desires, the possibility of modifying these, and the most 
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efficient methods of appealing to them. Such appeals 
must vary with the product and the audience addressed. 
To the study of human motives, their control and utili- 
zation, psychology can make an important contribution. 

Advertising, however, must do more than appeal in 
such a way that the reader’s need is met. It must 
attract attention, arouse a pleasant feeling tone and not 
antagonize ; it must be understandable and not too tech- 
nical or too erudite for the reader; it must be readable 
and legible, and so on. [In all of these the human 
element looms large, and psychology offers methods and 
data for dealing with the behavioral aspects of this 
human factor. 

The behavior of the salesman in his contact with a 
buyer, and of the buyer when confronted by a sales- 
man also have been studied by psychology. The radio 
has introduced new problems in the field of advertising, 
and psychology has begun to attack some of these. This 
phase of the subject should not be misunderstood. Psy- 
chology does not guarantee solution of all the human 
problems in industry, but it does offer a great deal of 
help. Judging from the debt of industry to other sci- 
ences, in the long run this help may prove most eco- 
nomically useful. 

As this article is only suggestive, some readers may 
be interested in learning more about what has been done 
by psychology in the fields mentioned. M. S. Viteles’ 
Industrial Psychology (W. W. Norton & Co., 1932) 
gives exhaustive summary of psychological research in 
all phases of industrial personnel. A similar summary 
of the literature in the application of psychology to 
advertising has been written by A. T. Poffenberger and 
published in 1932 by McGraw-Hill as Psychology in 
Advertising. 
¢* ¢ @ 


Fiber Building Boards... 
their Manufacture and Use 


The importance of the fiber building board industry 
is indicated in an article in the August, 1935 number 
of Industrial and Engineering Chemistry by C. G. 
Weber of the National Bureau of Standards. The 
boards are made largely from crudely-refined vegetable 
fibers from extracted sugar cane, saw-mill waste, straws, 
cornstalks, grasses, extracted licorice roots, tobacco 
stems, waste papers, bark and other similar materials, 
and it is of particular interest that this list of fibrous 
raw materials is comprised largely of farm crop and 
industrial wastes. 

The raw materials are softened for pulping by di- 
gesting in dilute acid or alkali or water under pressure, 
and the boards are formed on modified papermaking 
machines in continuous sheets which are dried over hot 
rolls or between heated platens. Moisture resistance 
is obtained by incorporating sodium resinate or waxes 
or by water-resistant surface coatings. Fiber board is 
used widely in home construction in walls, roofs, attic 
floors and basement ceilings as heat insulation and in 
place of lath and plaster. In factories and office build- 
ings it is used extensively for roof insulation. Acoustic 
boards which are essentially heat insulating boards with 
special surface modifications to increase sound absorp- 
tion are coming into use as inside wall covering for the- 
aters, auditoriums, schools and churches. 
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Starch and Dextrin Adhesives 


FRED HOLT, JR., Technical Director 
Brown-Bridge Mills 


TARCH is one of the most universally used mate- 
ie rials. As a filler, sizing agent and binder it has 

been known for centuries. Fortunately, it is 
available in large quantities at a low cost so that we 
always have been anxious to take advantage of its 
properties wherever possible, with the result that there 
are few products made that it is not used in some stage 
of manufacture. 

Starch adhesives are generally called ‘‘ vegetable’ 
adhesives because the source is either the cereal grains 
or the roots of other plants. There are certain natural 
gums which also might be called vegetable adhesives but 
since their uses and properties are so different the term 
generally is not applied to them. 

The United States uses more starch from corn than 
from any other source. The starch is small grained, 
has rather poor adhesive qualities and is inferior to 
tapioca or sago. But because of its very low cost it is 
used satisfactorily in many operations where these 
deficiencies are not prohibitive. Tapioca starch is used 
the most widely for adhesive purposes. It is separated 
from the roots of the Cassava plant of Java. The 
granule is large, the adhesive properties high. It has 
an agreeable color, odor and taste, and can be used on 
food products or where the tongue will come in contact 
with the adhesive. Potato starch is used a great deal 
in Europe because of the low cost of potatoes there. It 
forms a very high quality starch but retains an odor 
and taste of potato that is distinctly disagreeable. For 
this reason it has not found much favor in the United 
States. Sago starch is used somewhat in the textile in- 
dustry for an effect which it alone has on the feel of 
the textiles. It has not been used in large quantities, 
however, because it is only recently that it could be 
freed completely from the foreign matter. 


, 


History of Starch and Dextrin 


We find the earliest proof of the use of starch in the 
pieces of Egyptian papyrus in which the bundles of 





fibers were banded together with a starch adhesive. 
This dates to about 3500 B. C. 

Pliny (70 A. D.) deseribed the surface coating of 
papyrus with a starch paste made by boiling wheat flour 
with vinegar. Again, a Chinese document of 312 A. D. 
was sized with starch. 

Between this time and the fifteenth century the use 
of starches seems to have been abandoned. Then 
descriptions of starch adhesives have been found dating 
1700. By this time raw starch was being used exten- 
sively as a powder for wigs. 

It is claimed that the dextrinizing of starch was acci- 
dentally discovered after a fire in a warehouse in Dub- 
lin, Ireland, in 1821. The great heat from the fire 
roasted the potato starch and the water used dissolved 
some of the converted starch forming a dextrin solu- 
tion. 

The last hundred years has seen tremendous expan- 
sion in the volume of raw and converted starch adhe- 
sives used. 


Chemistry 

It is believed that starch-is formed by the leucoplasts 
of the cell from soluble sugars in the absence of CO, 
and sunlight. The formula for starch may be written 
as (Cg Hio O;)X. 

These groups represent residues of d-glucose. Since 
the decomposition of starch evidently causes atomic 
transformations, we are not sure just how these glucose 
groups are attached to one another. 

The starch granule is made up of two materials. The 
outer shell is composed of ‘‘amylopectin’’ insoluble in 
cold water. The inner substance is ‘‘amylose’’ soluble 
in cold water. The size and shape of the granules vary 
with the source of the starch. The largest are about 
60 (sago, potato and tapioca). The smallest 15p (rice 
and oat). 

When the starch is boiled in water the granules swell 
and burst. When the outer sac breaks the amylose 
exudes and forms a colloidal solution. The empty sacs 
do not dissolve but become gelatinous and float around 
in the solution increasing the viscosity. Since the sacs 





Potato starch cells 
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Tapioca cells, broken and unbroken 
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are mechanically weak, agitation will break them into 
bits and decrease the viscosity appreciably. After the 
sacs have been broken up thoroughly, the viscosity will 
remain constant at that temperature. When the tem- 
perature is lowered the viscosity will increase and some 
of the starch will precipitate. 


Starch hydrolyzes easily under the action of 


1. Boiling with dilute, Hy. SO, 
2. Moderate heat 
3. Enyzmes 


The hydrolysis brings about a breakdown of the 
molecule yielding dextrose as the end product. 

Starch —————> Soluble stareh————> Amylo dex- 
trin —————> Erythro dextrin —————> Achroo dex- 
trin ————— Dextrose 

Starch, soluble starch and amylo dextrin yield a blue 
color with iodine. Erythro dextrin gives a red color 
and achroo dextrin no color with iodine. 

When hydrolysis occurs, it is agreed that the molec- 
ular aggregate of the amylose is reduced, making the 
solution less viscous. There is no chemical change in 
the amylopectin. Starch can be hydrolyzed so that the 
amylopectin will be changed chemically. These solu- 
tions are different from the thin boiling starch solu- 
tions. There is a better colloidal dispersion and the 
solution is permanent. That is, there is no precipitation 
as when ordinary starch solutions are cooled. 

Enzymatic hydrolysis yields maltose as the end prod- 
uct instead of dextrose. There are several different 
enzymatic materials that will hydrolyze starch. Most 
of them are sold under trade names which do not reveal 
the source. Diastase, a malt enzyme causes a sacchari- 
fication of starch yielding maltose and malto-dextrines. 
The juice from the pancreatic glands is another widely 
used enzyme for this purpose. Mould enzymes are also 
being used to bring about the hydrolysis. 

As has been discussed, the action of acids is to hydro- 
lyze the starch. Alkali causes the granule to swell and 
burst forming a clear jelly. This jelly is often used as 
an adhesive or is neutralized and then is used as an 
adhesive. Oxidizing agents yield soluble starches free 
from dextrin and sugars. Permanganate, hypochlorite, 
ete., may be used. Borax increases the solubility in cold 
water and exerts a stiffening action. Certain salts such 
as chloral hydrate, calcium chloride and potassium 











Tapioca cells—some ruptured 
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acetate act similar to alkali and cause a gelation of the 
starch. Starch acetate (Feculose) is soluble in water 
and yields an elastic film. The product can be varied 
by changing the acetie acid concentration and cooking 
time. The structure of starch has been mentioned as 
(Cg Hyp O;)X. The structure and size of molecule is 
a matter of discussion. There are several theories each 
having some basis, each having contradictions. It is 
interesting to note that recent X-ray studies show that 
starch, like cellulose, is not amorphous, but crystalline ; 
that it consists of very small anisotropic crystals; that 
the structure of many starches are all the same; that 
the cell of starch cannot hold many glucose radicals and 
therefore must have a low molecular weight. 


Manufacture of Starch 


The process is entirely one of separation of the unde- 
sirable portions of the plant from the starch. The 
starch is present at the very start in the form in which 
it is desired. The processes for different kinds of starch 
vary only to take care of special conditions imposed by 
the source. Let us consider the manufacture of corn 
starch, and then show the differences for potato and 
tapioca starches. 

The first step is to clean the grain and remove chaff. 
The grain is then steeped for 2 or 3 days in acidulated 
water at a temperature of 110 to 125 deg. Fahr. This 
softens the corn but does not affect the starch. The 
kernels are next cracked in mills and the material is 
sieved through a 200 mesh cloth. This removes the 
cellulose leaving the starch and gluten. A weak sus- 
pension of the sieved material is run down very slightly 
inclined tables. The starch settles to the bottom and 
the gluten passes off in the water. Sometimes this 
tabling is repeated to purify the starch further. The 
wet starch is then spread on trays and dried in tunnels. 

The practice now with potato starch is to centrifuge 
it rather than to table it. The rest of the process is 
practically the same. 

Tapioca starch is prepared from the roots of the 
Mannioe or Cassava plant. The world’s commercial 
supply comes from the Island of Java. The roots are 
best when two years old. They must be ground fresh 
to prevent any deterioration. The process is essentially 
the same as for corn starch. Drying is done by cen- 
trifuge. The flour is shipped to the United States for 
conversion. 








Broken, badly-dried tapioca starch 












Starch Adhesives 


Raw Starches—The raw starches make stiff pastes at 
low concentrations. It may require 8 to 10 parts water 
for one part of starch to produce a suitable fluidity. 
Consequently, there is a tremendous shrinkage on dry- 
ing and a weak bond to the material with which it is 
used. Starches are+used in this manner for filling, 
sizing, printing, ete. 

Soluble Starches—These differ from the raw starches 
in that they require much less water to make a work- 
able solution. These are the thin boiling starches. The 
solution is nearer to being truly colloidal and yields a 
much stronger film. These are used extensively for 
sizings of paper and textiles, combinings and laundry 
starch. 

Pastes—These cover a wide range of products. 
Everything from raw to highly converted starches is 
used. Some are single products, some are mixtures. 
Many non-starch materials are added to serve different 
purposes. Gums, animal or fish glues, borax, alkali, 
silicate of soda, resins, ete., are mixed in to give special 
properties. These pastes are used on innumerable ma- 
terials. Library, household, paper bag, paper combin- 
ing and textile uses are only a few of the many. 

Dezxtrins—These are the most highly converted ad- 
hesive products of the starch group. They form true 
colloidal solutions; they require only one part of water 
to one part of dry dextrin to make a fluid solution. 
They dry to clear, bright, flexible, very adhesive films 
and are used as adhesives where these properties are 
essential. The gumming and envelope industries use 
these dextrins. They are used in the textile finishing 
plants for printing pastes, etc. 

Manufacture of Dextrin—There are two general 
methods for converting starch into dextrins. One is 
called the dry process, the other the wet process. The 
commercial method is to roast a continuous layer of 
starch at 200 to 400 deg. Fahr. which has been mois- 
tened with a volatile acid, generally a mineral acid. 
This acid hydrolysis converts the ray starch to a mix- 
ture of the amylo, erythro and achroo dextrins with a 
little dextrose. The great difficulty is to keep the prod- 
uct absolutely uniform from day to day. Shipments of 
the raw starch are not uniform due to the differences of 
the conditions under which the starch was formed in 
the plant. The age of the plants, the changes in weather 
conditions during growing, all affect the starch so that 
the shipments require changes in the temperature of 
roasting and the amount of acid to yield a uniform 
dextrin. The control system for this process is very 





Treated starch entering dextrin machine 
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elaborate and allows the process of conversion to be 
stopped at exactly the right moment. This is done by 
quickly lowering the temperature by blasts of cold air. 
The volatile acid is quickly used up so there is no free 
acid in the dextrin. The dextrin is then ready for 
bagging. 

The wet process consists of treating a suspension of 
starch in water with acid or enzyme until it is con- 
verted, then evaporating the water. This is not used 
commercially to any great extent. 

By this process, starch can be obtained in many 
stages of conversion. There are, however, only three 
general classes of dextrins being used. In each class, 
of course, there are several products varying slightly 
from each other to suit the different needs of the cus- 
tomers. 

One class is known as the British Gums. This is a 
dextrin with a very high viscosity. If any raw starch 
is left in the dextrin it will form a non-flowing paste. 
It is converted at a very high temperature, about 400 
deg. Fahr. with little or no acid. The color is darker 
than for the other dextrins. Sometimes a mixture of 
different starches is used so as to give the proper fluid- 
ity, color, adhesiveness, ete. It is used mostly as a 
thickener for textile printing colors. 

The second class is the envelope gums. This stands 
between the regular dextrins and the British gums. It 
is converted at a lower temperature with more acid than 
the British gums and has a lower viscosity and lighter 
color. The use is for envelopes, where adhesiveness, 
odor, color and non-washing properites are important. 

The regular dextrins are close to the envelope gums 
and the two are sometimes used interchangeably. In 
general, the regular dextrins are lighter in color and 
less viscous. They are made at a still lower temperature 
and with still more acid than the envelope gums. 


Analysis 

In order to grade these gums, dextrins, etc., a series 
of tests is used. In addition to these tests special tests 
are generally made to determine the fitness of the prod- 
uct for a particular use. The basic analytical tests are 
as follows: 


1. Viscosity 7. Cold Water Soluble 
2. pH 8. Adulterants 

3. Ash 9. Moisture 

4. Color 10. Micro Examination 
5. Odor 11. Uniformity 


6. Reducing Sugars 

Special tests, any one of which might assume tre- 
mendous importance for some one use, are as follows: 

1. Clear Film 5. Speed of drying 

2. Adhesion 6. Reactions on colored 

3. Borax materials 

4. Oxidizing or redue- 7. Hygroscopicity 

ing substances 

The viscosity of a starch solution affects the machin- 
ing qualities of the material. For any one grade it 
should be kept constant in order to insure an even, con- 
stant coat and to allow the drying operations to give 
uniform results. A change in the viscosity indicates a 
change in the conversion, a difference in the amount 
of unconverted starch, if any, or the presence or lack 
of any foreign material. The temperature must be 
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Left—View of starch 
converter 


Right—Finished dextrin 
being discharged 


controlled carefully during this.test as the viscosity 
changes over a wide range with a small change in 
temperature. 

Starch solutions have a normal pH range. The ma- 
terial should be tested to be sure that it is within these 
limits. Careless manufacture might leave free acid in 
the starch or adulterants may have been added. 

A good starch has a very low ash, only 0.2 or 0.3 per 
cent. Addition of adulterants, or the use of a low 
grade starch, generally will increase the ash consider- 
ably. 

Unconverted starch suspensions are milk white. The 
converted products yield solutions from almost water 
white to a caramel color. It is important to standardize 
on a single color for uniform results. The color has 
no relation to the quality of the product. A good many 
of the converted starches are artificially colored to meet 
the customer’s standard. 

An analysis should include a quantitative measure 
of the reducing sugars present. This percentage indi- 
eates the care used in the manufacture, and the _hy- 
groscopicity of the material. A large amount of reduc- 
ing sugar indicates over-conversion, poor adhesiveness, 
and a high susceptibility to moisture. A rigid standard 
should be set up for this test. 

The amount of unconverted starch is indicated by 
the cold water soluble test. This, combined with the 
reducing sugar test, enables one to watch the uniform- 
ity of the conversion very well. 

It is not uncommon to find other materials besides 
starch in the «“hesive materials. These may be neces- 
sary to give +s ‘ue particular property to the product. 
Their pres. ~¢ should be understood, however, and any- 
thing else questioned. 

Starches are hygroscopic so it is not unusual to find 
10 per cent moisture. This is no reflection on the qual- 
ity, but the moisture content always should be consid- 
ered when making up the solution in order to keep the 
viscosity constant. 
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It is always advisable to make a microscopic exami- 
nation to make certain the particular starch or mixture 
specified or advertised is being obtained. 

Due to the extreme difficulty of obtaining real uni- 
formity from shipment to shipment, tests should be 
made against a standard sample. This is always a sell- 
ing point and often causes the greatest trouble expe- 
rienced with a product. 

The special tests generally are made with homemade 
apparatus and are important only to a particular user. 
Nevertheless, these often are ultimately more essential 
than any of the others. 


Use of Starch in the Paper Industry 


The tendency in the past has been to use raw 
starches. Experience has shown that the best results 
are obtained with those converted starches which form 
a true colloidal solution. 

When unmodified starch is used in beater sizing it 
covers only a small area of the fiber and a great deal 
of the starch is lost on the wire. A soluble starch cov- 
ers the fiber better and shows a better retention. If 
added before the rosin it acts as a protective colloid and 
allows the rosin to be precipitated in much finer grains 
by the alum, increasing the sizing effect. Also, a 
decided decrease in rosin spots in the sheet is noticed. 
Clay retention can be increased by adding some of the 
starch solution to the clay before it is dumped into 
the pulp. 

The more truly soluble the starch, the greater will 
be its effect. Not only will the surface area which it 
covers be greatly increased but there will be a stronger 
bond between the fibers than there would be with a raw 
starch. The soluble starch during drying will travel 
to the surface of the sheet and make a better finish than 
raw starch. 

For top sizing the soluble starches should be used. A 
smoother, more effective film is formed than with the 
unconverted granules. 
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Lighting Performance Audit 


Assures Highest Return on Investment 





‘ ~ WALTER W. WILDEMAN, Illuminating Engineer 
Westinghouse Lamp Company 


its greatest obstacle in the failure of factory 

executives to tender it proper respect. Electric 
lighting was regarded as a necessary evil to be tolerated 
only so long as daylight remained away. Lamp bulbs 
were hung any old place the spirit moved without a 
thought of efficient arrangement. Now, of course, all 
industries recognize the social and economic necessity 
of correct lighting. Yet it is surprising how many fac- 
tories and mills install modern lighting then let it lapse 
into the ‘‘red.’’ Such lighting can be a millstone 
around the neck of manufacturing costs. 

The performance of a lighting system requires the 
same attention as any other unit in the manufacturing 
picture. Granted that the system is modern, the aim 
is to keep it as near as possible to its original efficiency. 
On a comparison basis, the lighting system really should 
command greater attention than a manufacturing pro- 
cedure because the efficiency of all manufacturing is 
affected by the nature of the lighting. The actual cost 
of lighting, or the return on the money it represents, 
is a direct factor of maintenance. 


F': many years, correct industrial lighting met 


Network Fundamentals 


Like the human body, the efficiency of a lighting sys- 
tem is a factor of its network function. Where blood 
circulation keeps people on their toes, the wiring and 
voltage are fundamentally responsible for the pep of 
a lighting system. Their regularity is the key to the 
efficiency and economy. 

Whether a plant generates its own power or receives 
it from utility lines, the voltage should remain constant 
at the socket. Supplying power at a constant voltage 
is comparatively simple. Even in a good system an 
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SOCKET VOLTAGE IN PERCENT OF LABELED LAMP VOLTAGE 


Fig. 1—Burning lamps below rated voltage increases 
cost of light actually received 
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inevitable voltage drop of 2.5 volts is recognized. In 
the main, this may be counterbalanced by providing a 
slightly excess voltage at the service entrance of the 
distribution panel. The discrepancy usually occurs in 
the wiring. Either runs are too long, the wire too 
small for the load, or power and lighting load are taken 
from the same lines to result in frequent variations. 

Mazda lamps are designed to operate most economi- 
eally and efficiently at their designed, or rated, voltage. 
A survey will disclose socket voltage and in turn, dic- 
tate the voltage of lamp to use. If the voltage at the 
socket ranges from 113 to 117, use 115 volt lamps; 
if betwen 118 and 122 v. use 120 volt lamps. 

Long runs or undersize wire may be the cause of an 
excessive voltage drop that is operating the lamps below 
voltage. The light output of these lamps drops faster 
than the wattage (Fig. 1). A one per cent drop in 
socket voltage will Produce a 3 per cent loss in light 
output. Under the same conditions, wattage is reduced 
only 114 per cent. Burning lamps under voltage is a 
costly practice since it only increases the cost of the 
actual light received on the working plane. Obviously, 
the sometimes indulged practice of burning lamps below 
voltage to save wattage and lamp costs is ‘‘ penny wise 
and pound foolish.’’ 

Where wiring was once installed primarily for safety 
against fire, now it is installed for adequacy. It is 
important to know that wiring which conforms to the 
National Electrical Code, by which fire underwriters 
establish insurance rates, does not always measure up 
to adequacy requirements. 

Wire no smaller than No. 12 should be used for 
branch circuits, either from panelboard to first outlet or 
between outlets. Runs of 50 to 100 feet from panel- 
board to first outlet, require at least No. 10 wire with 
no smaller than No. 12 between outlets. Avoid runs 
of more than 100 feet between panelboard and first 
outlet by the addition or relocation of panelboards. 





LUMEN OUTPUT 


LAMP COST 
PER 1000 LUMENS 


LAMP COST 
Fig. 3—The performance of a 200-watt PS-30 bulb, gen- 
eral service lamp at 115 and 230 volts, respectively, 
shows that low voltage lighting is cheaper 
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Fig. 4—Actual performance of a single RLM industrial 
reflector, as indicated by distribution curves, shows 
how maintenance can improve lighting 


Feeders should be of such size that the voltage drop 
from the source of supply to the panelboard will not 
exceed 1144 per cent with all branch cireuits fully 
loaded. In the accompanying table (Fig. 2) are found 
the branch circuit and feeder wire sizes for various 
lengths of runs with various loads from 5 to 120 amps. 

Lighting circuits for fixed lights should never serve 
outlets for power loads. If the circuits are of 15 ampere 
capacity, they should be provided in sufficient number 
so that the initial load shall not exceed 1000 watts, 


except when the circuit serves a single lamp of larger 
size. Convenient outlet circuits should be plentiful 
enough in order that the total initial load likely to be 
connected to any single circuit is less than its designed 
capacity. 


Selecting the Lamp 


With proper power supply and wire sizes assuring 
steady voltage at the socket, the next step is to select 
lamps of that voltage. Incidentally, one should try 
to get 115 rather than 230 volts at the socket because, 
in the long run, lamp replacements will be cheaper. 

The increased cost of 230 volt lighting over 115 
volt for a 200 watt, PS-30, general service lamp is 93.2 
per cent (Fig. 3). This increased cost varies with the 
various size of lamps but in general the 230 volt lighting 
is much more costly. 

The kind of lamp to use is also important. Out of 
the some 2,000 different kinds of incandescent lamps 
manufactured today, no more than half a dozen or so 
need come under the jurisdiction of the plant elec- 
trician. All standard lamps up to, and including, 100 
watts are supplied with inside frosted bulbs. Higher 
wattages are ordinarily supplied with clear bulbs but 
may be obtained on special order with inside frosted, 
white bowl or daylight blue bulbs. 

The white bowl lamp is made in sizes ranging from 
150 watts upward. The white coating conceals the 
filament and minimizes its glare in open type reflectors. 
It is recommended for low mounting heights where the 
brilliant filament glare may disturb vision. Obviously, 
reflectors mounted more than 12 feet above the floor 
do not come within this classification. 





Based on { 


Two Per cent Loss in Voltage on 110-volt, 2-wire circuits. 
One Per cent Loss in Voltage on 220-volt, 2-wire circuits. 
One Per cent Loss in Voltage on 110/220-volt, 3-wire circuits. 


On short runs, where voltage drop does not affect wire size, the table shows minimum permissible commercial size Brown 
& Sharpe gauge rubber covered copper wire according to the National Electrical Code. 














Amp. | , Length of Run in Feet = 
Load | 30 40 50 60 70 80 90 100 120 140 160 180 200 240 280 320 360 400 
5 14 14 14 14 14 14 12 12 12 10 10 10 10 8 8 8 6 6 
6 14 14 14 14 14 12 12 12 10 10 10 8 8 8 8 6 6 6 
7 14 14 14 14 12 12 12 10 10 10 8 8 8 6 6 6 6 4 
§ 14 14 14 12 12 12 10 10 10 8 8 8 8 6 6 6 4 4 
9 14 14 12 12 12 10 10 10 8 8 8 8 6 6 6 4 4 4 
10 14 14 12 12 10 10 10 10 8 8 8 6 6 6 a 4 4 4 
12 14 12 12 10 10 10 8 8 8 8 6 6 6 4 4 4 4 2 
14 14 i2 10 10 10 8 8 8 6 6 6 6 4 4 4 2 2 2 
16 12 12 10 10 8 8 8 8 6 6 6 4 4 4 2 2 2 2 
18 12 10 10 8 8 8 8 6 6 6 o 4 4 4 2 2 2 1 
20 12 10 10 8 8 8 6 6 6 4 4 4 4 2 2 2 1 1 
25 10 10 8 8 6 6 6 6 4 4 4 2 2 2 1 1 0 0 
30 8 8 8 6 6 6 6 4 4 4 2 2 2 1 1 0 0 00 
35 8 8 6 6 6 4 4 4 4 2 2 2 1 1 0 00 00 000 
40 6 6 6 6 4 4 4 4 2 2 2 1 1 0 00 00 000 6000 
45 6 6 6 6 a 4 4 2 2 2 1 1 0 00 00 000 000 «4/0 
50 6 6 6 4 4 4 2 2 2 1 1 0 0 00 000 000 4/0 4/0 
60 4 4 4 4 4 2 2 2 1 1 0 0 00 000 000 4/0 4/0 
70 4 4 4 4 2 2 2 1 1 0 00 00 000 000 4/0 4/0 
80 2 2 2 2 2 2 1 1 0 00 00 000 000 4/0 4/0 
90 2 2 2 2 2 1 1 0 00 00 000 000 4/0 4/0 
100 1 1 1 1 1 1 0 0 00 000 000 4/0 4/0 
120 0 0 0 0 0 0° 0 00 00 000 4/0 4/0 
Note: For good voltage regulation design feeders for a maximum of 1 per cent voltage drop, branch circuits for a 


maximum of 2 per cent voltage drop. 
Where wire larger than No. 10 is required to eliminate excessive voltage drop on branch circuits, split the circuits, or 
move the panel board closer to the load center. 





Pig. 2—Branch circuit and feeder wire sizes for loading of 5 to 120 amperes for various lengths of run 
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Pig. 5—Effect of dirt on the efficiency of a 
lighting system 


Daylight blue lamps filter out some of the red and 
yellow rays to produce a whiter light that resembles 
the color of daylight. From an economical standpoint, 
however, daylight blue lamps are seldom used, except 
for special applications where color matching is para- 
mount. To use them for general illumination results in 
high operating costs because the daylight blue glass 
absorbs approximately 35 per cent of the generated 
light. Thus, for a specific level of illumination in the 
working area, higher wattage lamps would be required 
to compensate for the loss of light by absorption. 

Another important factor in the selection of the 
lamp is its size relative to the reflector. If the wrong 
size of bulb is inserted in a reflector, the distribution 
of emitted light is changed with a corresponding loss 
in lighting effectiveness. For example, a 200 watt 
size of RLM reflector with a lamp of corresponding 
wattage will emit light with an output efficiency of 
about 73.5 per cent. If a 150 watt lamp is used in the 
same reflector, the output efficiency drops to about 62 
per cent. One of the best checks on this loss is a study 
of the proper reflector holder, or of the socket position 
therein, and to guard against the careless interchange 
of bulbs and accessories. 


Water Cheaper Than Watts 


Of all the factors in lighting maintenance, that of 
dirt is probably the most common, if not the worst. 
But it is also the easiest to rectify. A little soap and 
water, or even a dry cloth, will do wonders. No one 
will deny that water is cheaper than watts, but on 
almost every hand one can find a thoroughly modern 
lighting system struggling to send forth adequate light 
through a film of dust and dirt. 

Many commonplace examples exist to demonstrate 
the importance of removing film from lighting units. 

Let us look at the actual performance of a single 
RLM-reflector in an industrial plant (Fig. 4). A film 
of dirt and grease had become so thick that only 500 
candlepower of light was emanating from the fixture. 
Then it was wiped clean with a dry cloth. The light 
output jumped to 700 candlepower. Later on, soap 
and water were applied and the candlepower output 
moved up to 800. 

The loss of light from dirt and dust is a serious propo- 
sition in a large lighting system. (Fig. 5). One installa- 
tion had an initial illumination of 13.4 footcandles. 
At the end of four weeks accumulated dirt brought 
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this level down to 11 footeandles, or a drop of 17.2 
per cent. 


Cleaning Materials 

In any discussion of economics, one naturally asks, 
‘*How should lighting equipment be cleaned and what 
does it cost?’’ General experience of past years has 
shown that bulbs and reflectors should be wiped free 
of dust at least once each month. Except in unusually 
dirty locations they should be washed at least once 
every 60 days. It is not a bad plan to alternate dry 
and wet cleaning. 

Stubborn cases of encrusted greasy dirt require warm 
water and soap or a mild grease solvent. Extreme 
eases of hardened sooty deposits, particularly on out- 
door equipment, may require a dilute solution of oxalic 
acid. Another wet solution for cleaning is trisodium- 
phosphate. After the common washing with soap and 
water, rinse the reflector in ammonia water (a pint to a 
bucket) then wipe and dry it thoroughly so as to avoid 
a possible soapy film that gathers dust quickly. 

Cleaning costs vary, but taken alone they seem to 
average in the neighborhood of 4 per cent of the total 
operating costs of a lighting installation. If, as seems 
evident, such a cleaning will in itself increase the 
illumination 20 to 25 per cent, then the results pay for 
the expenditure four or five times. 

The frequency of cleaning will, in the end, depend 
upon air conditions in the working area. Fixtures 
which are exposed to heavy fumes and dust, will natu- 
rally require more frequent attention than those in 
rooms where the dust is light. In one plant, the prac- 
tice is to let the average initial illumination in a bay 
represent 100 per cent and when the illumination drops 
below 90 per cent, it is time to clean the fixtures. At 
the outset it would be necessary to make actual foot- 
candle readings, but eventually the period of cleaning 
could be placed on a monthly or weekly basis, which- 





Fig. 6—Safe-change 
hanger facilitates 

safe and easy removal 
of lighting fixtures 

for cleaning purposes 


Fig. 10—A new “vest-pocket” 
light meter enables plant elec- 
trician to check lighting on 
spur of the moment or to keep 
tab on maintenance schedules 
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Fig. 7—A lamp replacement pole with funnel-shaped 
piece of fine mesh screen around top for protection 
of maintenance man from falling glass 


ever the conditions decree. But even where the indus- 
trial activity does not warrant systematic lamp replace- 
ments and cleaning, at least there should be an arrange- 
ment whereby every time a lamp is replaced that fixture 
is cleaned. 


Facilitating the Cleaning Job 


The accessibility of the lighting unit and of the lamp 
is important to the ease of maintenance. In industrial 
installations, the ‘‘safe-change’’ hanger facilitates re- 
moval of both reflector and lamp to the floor for wash- 
ing (Fig. 6). It is much simpler and safer than clean- 
ing fixtures on top of a ladder. 

The safe change hanger, however, is generally used 
with industrial type units, especially desirable with the 
Glassteel fixture where cleaning entails the removal of 
a globe. The repair man simply mounts a ladder and 
replaces the dirty fixture with a clean one. Once down 
again, he cleans the unit and hangs it in place of the 
next dirty one. With RLM fixtures, however, and in a 
comparatively clean working atmosphere, dry cleaning 
is of course more systematic by simply mounting a 
ladder. 

Where lamp replacements are made spasmodically 
as they burn out or at a different time than the cleaning 
schedules, they may be removed and replaced from the 
floor by use of a pole and prong. Lamp bases sometimes 
corrode and the bulb may burst under the pressure of 
twisting during the removal. One way to safeguard the 
worker against possible falling glass is to build a funnel- 
shaped piece of fine mesh screen around the top of the 
pole (Fig. 7). Otherwise goggles should be used, except 
that, while they protect the eyes, the face may be cut. 
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PERCENT REFLECTION 





Fig. 8—Colors figure differently in their general 
effect on industrial lighting 


Wall Coatings 


What we have discussed about dirt on the reflector 
applies in principle to grimy or discolored interior 
surfaces of the working area. Various colors are char- 
acterized by different coefficients of reflection (Fig. 8). 
Theoretically, if the reflection coefficient of the interior 
is doubled, the illumination is increased by three and 
four times. 

If walls and ceilings are to reflect the maximum 
amount of light that strikes them, they must be coated 
with light colored paints. It is obvious that paint and 
light are inter-dependent. The color of surroundings 
has a marked influence on resultant illumination, not 
to mention the psychological effect upon employees. 
Dark colors absorb illumination, while light colors 
reflect it. Since, with any system of lighting, consider- 
able light falls on the surrounding areas, it follows that 
only by making them as light as possible can the highest 
efficient of a lighting installation be assured. For the 
ceiling finish a good flat white paint is preferable. 
Glossy surfaces should be avoided because of the sheen 
caused by their reflected glare. 

In the final analysis, the secret of an efficient lighting 
installation, after it has once been properly installed, 
lies in planned periodic attention (Fig. 9). Frequent 
light meter surveys are recommended in order to detect 
depreciation. (Fig. 10). Above all, maintenance must 
be made the regular duty of a reliable employee who 
is given to appreciate the worth of his job and for 
which he should be credited accordingly. 
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Fig. 9—The secret of an efficient lighting installa- 
tion is periodic attention 
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arranged by 


Delaware Valley Section = H 


EPTEMBER 18, 19, 20 and 21 will 

be red letter days in the chrono- 

logical listing of events covering 
the activities of the Technical Associa- 
tion of the Pulp and Paper Industry and 
particularly the activities of the Dela- 
ware Valley Section of T.A.P.P.I. On 
these days was held the twentieth an- 
nual fall meeting of the association; the 
Delaware Valley Section, a section only 
four years old, acting in the capacity of 
host. 

What a genial host this Section proved 
to be! No effort seemingly was spared 
in the arrangement and carrying out of 
a most interesting program of funda- 
mental and technological papers a pro- 
gram that was spiced with an abundance 
and yet not too much enjoyable enter- 
tainment and recreation. 


The Day at Hercules 


The meeting started off with finesse on 
Wednesday morning, September 18, with 
delegates and guests, who had assembled 
at Hotel Pennsylvania, Philadelphia, Pa., 
departing from there and traveling by 
special train to the laboratory of the 
Hercules Powder Company, Wilmington, 
Del. All delegates and guests of 
T.A.P.P.I. on this train were guests of 
the Hercules Powder Company and the 
Paper Makers Chemical Corporation— 
the train having been chartered by them 
for the occasion. 

The train left the B. & O. station, Phila- 
delphia, at 11:00 a. m. and arrived at 
the laboratory shortly after twelve 
noon. Every one aboard the train was 
entertained throughout the trip by 
“Uncle Charley,” a character conceived 
by the Paper Makers Chemical Corpora- 
tion, and his songsters. 

At the laboratory, the guests of Hercu- 
les Powder and Paper Makers Chemical 
Corporation were arranged in small 
groups, each group being in charge of a 
group leader, for the purpose of making 
a trip through the Experiment Station. 
This method of hand'ing the guests 
expedited the entire procedure and made 
it easy for each one making the trip 
to get the greatest good from it. 

The Experiment Station occupies a 
commanding hilltop site on a plot of 
approximately 300 acres about five miles 


T.A.PPI. Fall Meeting 
at Atlantic City 


Unusual program 
and entertainment 


ng 


cl we : 


* 
a 


Ambassador Hotel, Atlantic City, where the formal 







sessions of the T.A.P.P.I. meeting were held 


west of Wilmington. The plot is care- 
fully landscaped and is set in restful 
surroundings of woods and fields and 
gentle hills—a vista that is unusually 
beautiful. 

The station consists of a group of 
thirteen buildings; the central structure 
being a main laboratory building that 
is served by a group of semi-plant units, 
shops and smaller laboratories. 

The main building exhibit schedule 
was arranged to include an opportunity 
to view the paper coating laboratory, 
an extensive photo and photomicro- 
graphic display, results of physical tests 
on protective coatings, the operation of 
a Mayer paper coating machine; paper- 
making size service; preparation of 
Tornesit, an orderless, white, fluffy ma- 
terial, produced by the chlorination of 
rubber and used as a protective coating 
base in paints; spinning machine for 
wet and dry spinning of rayon; strength 
of cellulose derivatives, and spectrograph 
analyses. In the semi-plant exhibit 
schedule opportunity was given to view 
a Chambers coating machine in opera- 
tion lacquering paper; a semi-plant na- 
val stores operation; plastic molding; 
and the explosives laboratory. 

The visitors, each in their respective 
groups, moved along through the vari- 
ous laboratories with clocklike precision, 
absorbing as much as could be seen 
through visual observation, and asking 
pertinent questions for the acquirement 
of other information of those in charge 
of the various exhibits or of the guides. 
It is scarcely too much to suggest that 
this visit to the laboratory alone may 
result in a new vision and a new ap- 
proach to at least one problem that has 
been baffling some worker and through 
it offer a way to solution. 
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The scheme utilized for the trip 
through the various laboratories per- 
mitted luncheon to be served to all 
guests at the Experiment Station din- 
ing room with the least possible delay. 
Some of the groups enjoyed their lunch- 
eon repast previous to their laboratory 
visitation; while the remaining groups 
found their way to the dining room im- 
mediately upon completing the trip 
about the Station. 

With the program of the day at the 
Experiment Station completed, the con- 
vention delegates and guests of 
T.A.P.P.I. again boarded the special 
train which conveyed them to Atlantic 
City via North Philadelphia, at which 
point the ladies who had been sojourn- 
ing for the day in Philadelphia joined 
the party. Uncle Charley and his trio 
were much in evidence throughout the 
entire trip and they did much to make 
the journey, a pleasant one. 

Surely, Hercules Powder Company and 
the Paper Makers Chemical Corporation 
are deserving of real praise for their con- 
tribution to the 1935 fall meeting of 
T.A.P.P.I. This contribution proved 
to be the detonator of a most successful 
four-day session. 

A “How-dee-do Supper” was arranged 
on the evening of the first day in the 
Rainbow Grille of the Ambassador Hotel, 
the convention hotel.in Atlantic City, for 
all those who had arrived on the special 
train or otherwise. Pleasing entertain- 
ment and dancing were the features of 
the supper program. 


Formal Session Opens 


The formal opening of the convention 
took place at approximately 9:30 a. m. 
on Thursday, September 19, in the Vene- 
tian Room of the Ambassador Hotel, 
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when the session was called to order 
and C. C. Heritage delivered his ad- 
dress of welcome. 

In his remarks, Mr Heritage empha- 
sized the national scope of the Associa- 
tion by citing the 1931 fall meeting at 
Kalamazoo, Mich., the 1932 meeting at 
Holyoke, Mass., the 1933 meeting at Ap- 
pleton, Wis., the 1934 meeting at Port- 
land, Ore., and the 1935 meeting at At- 
lantic City. He said that each member 
in attendance at the meetings had the 
opportunity of contributing his knowl- 
edge to the common good. He then com- 
mended the Delaware Valley Section of 
T.A.P.P.I. for its efforts in planning and 
arranging the convention, and suggested 
that at an executive committee meeting 
on the Tuesday previous in Philadelphia 
a modest sum of money had been appro- 
priated for research. This money, Mr. 
Heritage stated, was in the hands of Dr. 
J. L. Parsons of the Hammermill Paper 
Company and his committee. In the 
opinion of Mr. Heritage, this appropria- 
tion of money for research is a milestone 
in the growth of the organization and 
that from now on members can see the 
association taking definite steps in the 
promotion of this work. 

In continuing his remarks, Mr. Heri- 
tage mentioned the work of G. E. Landt, 
chairman of the 1935 fall’ meeting, and 
of his committee. Immediately following 
these remarks, Dr. Landt was introduced 
by Mr. Heritage and he proceeded as 
chairman of the session. 

Dr. Landt told briefly of the philos- 
ophy employed in formulating the pro- 
gram; suggested that discussions often 
have a tendency to confuse rather than 
to clarify an issue; stated that basic 
assumptions are not always scrutinized 
with sufficient care; and reiterated that 
meetings sometimes become sounding 
boards rather than clear elucidations of 
questions at issue. In formulating the 


program, Dr. Landt stated that the in- 
creasing usefulness of T.A.P.P.I. meet- 
ings in clarifying questions that come 
up continually was set as an objective 
so that questions which might be de- 
bated interminably could be taken up 
one by one. He then turned his thoughts 
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Group of T.A.P.P.I. delegates at Hercules Powder Experiment Station, Wilmington, Delaware 


to those who had given of their time 
and effort with him in arranging the 
program; said that the several men 
merited praise for their efforts, and con- 
veyed his thanks to them in words of 
appreciation. 

Following these brief remarks, Dr. 
Landt introduced Dr. G. J. Ritter of the 
U. S. Forest Products Laboratory, who 
presented his paper on The Morphology 
of the Cellulose Fibre, the first of three 
papers of a symposium on The Cellulose 
Fibre from the Standpoint of Paper and 
Pulp Manufacture. 

In part, Dr. Ritter stated that shape 
and structure are important properties 
to be considered in the evaluation of 
cellulose fibers for papermaking; that 
cellulose fibers utilized for paper are 
slender capsular-shaped bodies; that the 
average length of cotton, flax, and hemp 
fibers is about 35 mm. (approximately 
1,200 times their average diameters), 
while the average length of hardwood 
fibers is 1 mm. and that of softwood 
3 mm. (about 100 times their respective 
diameters); and that straw pulp is com- 
posed principally of bast fibers. 

Dr. Ritter, in continuing his remarks, 
said that fibers from different sources 
differ from one another, not only in size, 
but also with respect to shape and other 
characteristics; that as a result of these 
differences, the fibers in papers and 
pulps containing fibers from two or more 
of most of the raw materials can be iden- 
tified microscopically; and that cellulose 
fibers of various shapes and markings 
are present in a single papermaking raw 
material—some gradually tapering to 
pointed ends, some with rounded ends, 
other exceedingly blunt; some thick- 
walled with slender cavities, and others 
thin-walled with large cavities. 

Springwood fibers, those with thin 
walls, which develop during the early 
growing season, stated Dr. Ritter, tend 
to impart flexibility to the paper sheet 
while those from summerwood produce 
stiffness. Reference was made to Nils- 
son’s work which shows that pulp fibers 
from springwood are more easily rup- 
tured and frayed in the beater than are 
those from the summerwood; and em- 





phasis placed upon promiscuously spaced 
cross markings in the cell wall of wood 
fibers which result from slip planes 
between the cellulosic microstructural 
units. These markings, stated Dr. Rit- 
ter, produce a weakened condition in the 
wall structure and that such weakened 
places in the wall are more readily at- 
tacked and dissolved by cellulose solv- 
ents than the intermediate portions. 

Cotton and Manila hemp fibers, like- 
wise, were said to be characterized by 
microscopically visible slip planes ar- 
ranged more or less at right angles to 
the long fiber axis; while, on the con- 
trary, flax and hemp fibers contain knot- 
like markings in which the slender 
microstructural cellulose units appear to 
bend in the form of a tiny whorl called 
a knot. Dr. Ritter further mentioned 
that it is common knowledge that fibers 
from cotton, flax, and hemp are too long 
for formation of uniform sheets on a 
paper machine and require processing to 
shorten them; but fibers in cornstalks, 
straws, and wood pulps, on the other 
hand, are of suitable size for sheet for- 
mation—these fibers being processed 
principally for improving strength prop- 
erties. 

Upon completing his remarks on the 
size and shape of fibers, Dr. Ritter pro- 
ceeded to discuss the microstructure of 
fibers. Reference was made to the views 
of Bailey and Kerr on the reported sub- 
structures of the cell wall; and then Dr. 
Ritter stated that contrary to the views 
of Bailey and Kerr, cellular microstruc- 
tural units have been isolated and pho- 
tographed. In various published reports, 
these units, said Dr. Ritter, have been 
classified under the following headings: 
cell-wall layers or sleeves, fibrils, fusi- 
forms, spherical units, ellipsoids, and 
dermatosomes. 

It then was pointed out that rarely 
in woods of the United States are cell- 
wall layers distinguishable before the 
fiber has been subjected to rather dras- 
tic alternate treatment with acids and 
alkalies; that, as a result of such ma- 
nipulation, a number of concentric lay- 
ers or sleeves comparable in arrange- 
ment to those in onions may become 
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visible in cross-sections of the fiber; that 
on a longitudinal surface of the fibers 
the layers appear as lines paralleling the 
outer and the inner longitudinal boun- 
daries of the cell walls; and that, in 
reality, those sleeves are thin-walled 
eapsular bodies concentrically arranged. 
The number of sleeves, continued Dr. 
Ritter, apparently varies from fiber to 
fiber and with the thickness of the walls. 
He said that he had noted as many as 
twelve in some fibers, and that even 
more had been reported by Scarth. 

Although the different cell-wall layers 
of normal wood fibers, remarked Dr. Rit- 
ter, appear as homogeneous sleeves, they 
nevertheless are composed of compactly 
wound cellulosic filaments, named fibrils. 
A smooth sleeve was said to result from 
a filling of any interstices between the 
fibrils with hemicellulosic material 
which in normal fibers must be removed 
before the fibril windings become dis- 
cernible. Difficulties encountered in iso- 
lating entirely intact fibrils, said Dr. 
Ritter, are due to the fragility of the 
filaments rather than to intersections 
with cross walls. 

Dr. Ritter, in continuing his remarks 
about fibrils, pointed out that fibrils are 
loosened from fibers during the beating 
of chemically prepared pulp, but before 
they separate, other effects which im- 
prove the strength of the paper made 
from the beaten pulp are produced. 
These effects were said to generally be- 
gin development in the following order 
—increase in the pliability of the fibers, 
transverse cutting of the fibers, gelatini- 
zation of fiber surface, rupturing of out- 
er layer, fibrillation, and increase in 
translucency, although the order may 
differ depending upon the method of 
operating the beater. In concluding his 
remarks about fibrils, Dr. Ritter stated 
that the loose ends of fibrils play a role 
in the felting properties of paper sheets; 
and that, if fibers are properly treated, 
long fibril segments are isolated. 

He then proceeded to discuss the sub- 
ject of fusiforms, spherical units, ellip- 
soids, and dermatosomes. Under closely 
controlled conditions, said Dr. Ritter, 
fibrils have been dissected into slender 
spindle-shaped structures which have 
been named fusiforms. Continuing his 
discussion, Dr. Ritter mentioned that 
fusiforms from wood are composed of 
tiny units which assume a spherical 
shape when they separate from one an- 
other; that the spherical units range 
from 0.2 to 0.4 microns in diameter as 
isolated in an extremely swollen condi- 
tion; that Farr has succeeded in isolat- 
ing ellipsoidal units from cotton fibers; 
that these ellipsoids are 1.0 by 1.5 
microns in size—three and one-half to 
seven times the size of the spherical 
units; that these ellipsoids are doubly 
refractive to light, in which respect they 
are comparable to the fusiforms; and 
that Wiesner, by means of heated hydro- 
chloric acid solution, has broken down 
cellulose fibers into dustlike particles 
which he believes are microstructural 
units and which he has named dermato- 
somes. Dr. Ritter made it clear on the 
last point that he has not convinced 
himself that dermatosomes are actual 
structural units. 
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Before proceeding with a discussion 
on the submicrostructure of fibers, - Dr. 
Ritter briefly touched upon supermicel- 
les—a microstructural unit claimed to 
have been discovered by Seifriz and 
Thiesen by means of the Spierer lens and 
ash residue. The microscopically visible 
units that have been described, said Dr. 
Ritter, leave an inorganic residue or ash 
upon burning which, even though it 
constitutes only a fraction of one per 
cent of the fiber, still forms a continuous 
structure that represents a skeleton of 
the fiber. 

In elucidating upon the submicro- 
structure of fibers, Dr. Ritter first 
touched upon the structural units known 
as micelles or crystallites which are sup- 
posedly held together by tertiary val- 
ence forces and which individually ap- 
proximate 50 by 50 by 500 to 1000 A 
units in size. Then he suggested that 
primary valence chains—long, slender 
structures from 500 to 1000 A in length 
—are substructures of the micelles, and 
that the primary valence chains are held 
together by secondary valences to form 
the rectangular bundles, micessels or 
crystallites. The unit cell, then men- 
tioned by Dr. Ritter, was stated to be 
a regularly occurring unit diagram in 
the crystal lattice—a theoretical re-oc- 
curring spacing which includes both 
whole and fractional parts of physical 
structures and with dimensions, calcu- 
lated from X-ray diffraction data, of 7.8 
by 8.3 by 10.3 A. 

The remainder of Dr. Ritter’s paper 
was given over to a discussion of the 
physical properties of cellulose fibers 
under such topic headings as shrinking 
and swelling, compression fibers, resis- 
tance to fibrillation, and types of dissec- 
tion. In this portion of the paper it 
was pointed out that wood blocks are 
prone to increase slightly and isolated 
fibers to decrease slightly lengthwise 
when water is absorbed; that internal 
swelling of partially delignified fibers is 
considerable and varies from fiber to 
fiber; that when dry fibers absorb water, 
both internal and external swelling oc- 
cur, restoring the lumen to its original 
size and thereby relieving the strain set 
up during drying; and that internal 
swelling of an exaggerated type occurs 
when swelling agents, such as dilute 
sodium hydroxide and potassium hy- 
droxide solutions, are employed. 

Following his remarks on the shrink- 
ing and swelling of fibers, Dr. Ritter 
briefly reviewed the subject of compres- 
sion fibers, suggesting that a common 
irregularity affecting the physical ap- 
pearance of fibers and known as com- 
pression consists of a more or less loose 
winding of the fibrils—the fibril slope, 
in general, ranging from 30 degrees to 
40 degrees to the fiber axis. Then the 
resistance of fibers to fibrillation re- 
ceived his attention. In this connection, 
he stated that fibers from a pulp pre- 
pared by a drastic pulping process dis- 
sect more easily than those from a pulp 
prepared by a mild process; that fibers 
from a pulp that has received drastic 
mechanical treatment dissect more 
readily than those in a pulp having re- 
ceived little mechanical processing; and 
that alpha pulp, which has been dried, 





allows the modified cellulose materials 
to cement the fibrils together by a sub- 
stance more resistant than that in the 
original fibers. It was explained also 
that fibers dissect differently, depending 
on the severity of their previous chemi- 
cal treatments; that lignin retards solu- 
tion of the outer layer; and that a pulp 
fiber from which all of the lignin and 
much of the hemicelluloses had been re- 
moved would seem the more desirable as 
a source for rayon. 

This very extensive and illuminating 
paper of Dr. Ritter’s was illustrated by 
numerous lantern slides as were a num- 
ber of the other papers presented later 
in the program. 

Dr. Landt in commenting upon the 
paper by Dr. Ritter said that its presen- 
tation revealed the complexity and un- 
certainty of materials formed by natural 
processes; and that it was difficult to 
bring up a subject in the field of paper 
chemistry that did not suggest the ques- 
tion, “What is hydration?” 

In the discussion following the brief 
remarks of Dr. Landt, the question was 
asked of Dr. Ritter of his opinion re- 
garding the transverse weakness of 
fibers by drastic treatment. He answered 
the question by stating that he thought 
that the slip planes in the cell wall per- 
mitted easy cutting of fibers by chemical 
means. Another question brought out 
the rate of fiber swelling in water and it 
was stated to be very rapid—maximum 
volume being obtained in only a few 
minutes. It also was brought out in the 
discussion that it was believed that 
alpha fiber will occupy less space than 
chlorinated fiber. 

The second paper to be presented dur- 
ing the Thursday morning program was 
a paper by Dr. Ben W. Rowland, Re- 
search Associate and Professor of Col- 
loid Chemistry at the Institute of Paper 
Chemistry, Appleton, Wis. Dr. Row- 
land’s paper was entitled Colloidal As- 
pects of Cellulose and covered a survey 
of recent work on selected topics con- 
cerning the colloidal behavior of cellulose 
as related to technical problems of pa- 
permaking. 

It is helpful, said Dr. Rowland, to 
regard cellulose as belonging to a group 
of biochemical materials, the physical, 
and to a certain extent, the chemical 
characteristics of which are not fixed, 
but subject to the natural changes of 
alteration, degradation and ultimate de- 
cay. It was emphasized by Dr. Rowland 
that among the most important of the 
natural aging changes in cellulose is 
that of gradual desiccation; that the 
moisture content of the fiber affects the 
physical properties of the fiber itself; 
that a cellulose fiber holds its moisture 
in two forms—a colloidal form inti- 
mately associated with the hexose ele- 
ments and a hygroscopic form associated 
more particularly with capillarity; that 
the colloidal water exerts a profound 
influence upon the physical properties 
of the fiber—its strength, rigidity, swell- 
ing and probably those of the finished 
sheet; and that the capillary water plays 
a lesser part in strength features but is 
of great importance in the papermaking 
operation. 

It is common experience, stated Dr. 
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Rowland, that pulp which has been 
dried at excessive temperatures or to 
great dryness loses some of its most 
valuable - papermaking qualities, the 
desiccation effects being only partially 
reversible beyond a certain point. 

Continuing his remarks, Dr. Rowland 
said that it is within reasonable possi- 
bility that chemical rather than me- 
chanical hydration may be accomplished 
eventually; that much fundamental 
work remains to be done on the effects 
of extraneous matter on the hydration 
phenomenon; that hydration, as under- 
stood by papermakers, may not be iden- 
tified with colloidal hydration; that at- 
tention directed toward thermal changes 
associated with hydration further help 
to elucidate the basic mechanism; that 
heats of swelling of cellulose, as well as 
velocity of swelling, are most funda- 
mentally a property of minute colloidal 
structure; and that cellulose as a gel 
responds in a general way to the ionic 
effects of the Hofmeister series. 

The general mechanism of swelling, 
said Dr. Rowland, has been explained 
throughout the colloid literature in 
terms of the Donnan Equilibrium of un- 
equal distribution of ions across a mem- 
brane of selective permeability. Per- 
haps, he continued, a simpler and more 
convenient theory of the swelling mecha- 
nism, such as the Tolman principle, will 
be preferred as a working hypothesis, 
referring the swelling to a general struc- 
tural dilation as a consequence of an 
electric double layer lining at the many 
internal interfaces throughout a fiber, 
exerting a mutual repellant action and a 
distending effect, drawing water in. 

Then it was pointed out that accessory 
materials used in paper, such as starch, 
filler, rosin, and color, are retained in 
the sheet either through the processes 
of surface adsorption involving surface 
energy and electrostatics or (less desir- 
ably) through mechanical filtration; 
that the delicate electrostatic balance be- 
tween the various ingredients of a paper- 
making furnish may shift disastrously 
with comparatively slight changes in 
pH, temperature, etc.; that the response 











of cellulose to its ionic environment in- 
volves selective adsorption; that a cellu- 
lose fiber is endowed with the capacity 
of liberating free rosin from size and 
that pulps like alpha and rag which are 
usually hard to size possess this capacity 
to a far less degree than the more im- 
pure forms of cellulose fibers. 

Dr. Rowland also stated that it is of 
considerable importance to note that the 
equilibrium of ionic distribution be- 
tween the fiber and its environment does 
not establish itself spontaneously; that 
hydration maxima, as a consequence of 
ionic distribution, are delayed over long 
intervals; that the action, when pulp is 
selectively and hydrolytically removing 
alkali from rosin soap, is in many cases 
no more than half completed within a 
period of one hour; that, according to 
such data, rosin size put into a neutral 
beater should behave more effectively if 
allowed to remain in contact with the 
furnish for a long period before the 
alum is added; and that the addition of 
alum not only brings to completion all 
chemical reactions involving the size, 
but because of the adsorption charac- 
teristics of the pulp fibers for aluminum 
ions and hydrous alumina, effects the 
desirable conditions of receptivity of the 
furnish for size. 

The latter portion of Dr. Rowland’s 
paper was given over to a discussion of 
the optical properties of cellulose fibers. 
As in the earlier part of his paper, Dr. 
Rowland cited the work of a number of 
investigators. In fact, the bibliograph- 
ical listings included 34 different litera- 
ture citations. 

In Dr. Rowland’s remarks covering 
optical properties, it was mentioned that 
cellulose fibers, being of a pseudo-crys- 
talling character, possess the property 
of double refraction which renders the 
possibility of producing a completely 
transparent sheet more difficult; that 
examination of a micro-section of a 
sheet of paper under a polarizing micro- 
scope affords an experimental procedure 
to studying the distribution of non-cellu- 
losic materials within and upon the sur- 
face of the sheet; and that the fiber may 





deviate still further optically from the 
usual is exemplified in the phenomenon 
of dichroism when cellulose has ad- 
sorbed a film of dye or when iodine 
adsorbed by cellulose is oriented as 
minute rhombic crystals giving rise to a 
structure acting to completely plane 
polarize transmitted light. 

In concluding his remarks, Dr. Row- 
land mentioned the suggestion of Preston 
that surface orientation studied by the 
experimental methods of absorption 
spectra should lead to an evaluation of 
surface changes through the papermak- 
ing process; suggested that the phe- 
nomena also offers possibility of making 
a completely opaque sheet without the 
use of filler; and ventured the statement 
that such visions of the apparently in- 
credible, often seen by the research 
worker, are now and then, with equal 
incredibility, realized. 

Time did not permit any open discus- 
sion of Dr. Rowland’s paper. 

Dr. Landt commented that the paper 
had stimulated much thought among 
those present, expressed regrets at not 
being able to discuss it in open meeting, 
and then called upon W. B. Van Arsdel of 
the Brown Co., Berlin, N. H., to present 
a paper of Dr. Geo. A. Richter, Research 
Director of the Brown Co., on Pulping 
Treatment and Fiber Properties in the 
absence of Dr. Richter from the meeting. 

In this paper, Dr. Richter told of the 
development of new papermaking fibers 
during the past decade; suggested that 
a groundwood, a sulphite pulp, a soda 
pulp, and a kraft fiber were the four 
types of wood fiber at the disposal of 
the papermaker as little as ten years 
ago; mentioned briefly the uses to which 
these fibers were put in the production 
of paper; and then commented that the 
papermaker in producing paper of dif- 
ferent types and character, is dependent 
obviously upon the variety of base ma- 
terials available and upon known tech- 
nique in conversion of such fibers into 
finished paper. 

Often the papermaker, stated Dr. 
Richter, is faced with specifications that 
tax his ingenuity to the extreme—he 
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may be called upon to produce a highly 
absorbent yet strong sheet or the pur- 
chaser may demand a fiber that pos- 
sesses a high folding endurance, excep- 
tional tear, and a clear watermark. 

With these more or less introductory 
remarks, Dr. Richter proceeded to indi- 
cate the wider papermaking scope made 
possible by the development of new 
fibers through defining in terms of be- 
haviour and value to the papermaker 
both the earlier established pulps and 
the newer fibers. 

It was stated that bleached sulphite 
pulp is characterized by whiteness, rea- 
sonable cleanliness, and modern physical 
strength when converted into paper; 
that it can be hydrated in from one to 
three hours and causes no trouble on the 
paper machine; that it has an alpha 
cellulose content of about 88 per cent 
and a pentosan value of from 3 to 5; and 
that it is definitely less permanent or 
stable than are the better rag stocks. 
It was also pointed out that present-day 
sulphite pulp possesses a better and a 
more stable color than was the case ten 
years ago; that bursting strength, tear, 
and fold of present-day sulphite is from 
10 and 20 per cent higher than a decade 
ago. 

Other characteristics of sulphite pulp 
were touched upon briefly and then soda 
pulp received consideration. Dr. Rich- 
ter mentioned the deciduous wood origin 
of soda pulps; stated that such pulps 
have low fiber lengths; and that the 
fiber is very free and resists hydration. 
Present-day soda pulp, he said, contains 
about 80 to 84 per cent alpha cellulose 
and 8 to 12 per cent in pentosan values. 
It was also explained that soda pulp does 
not resist hydration because of the high 
pentosan groups present, but that such 
freeness must be attributed to changes 
in the physical form that have been 
brought about by severe action of the 
alkali during the cooking. He likewise 
suggested that the physical character of 
soda pulp makes it in a sense a specialty 
fiber—a fiber to be manufactured in 
considerably lesser amounts than is sul- 
phite and at a production that will prob- 





ably increase at a much lesser rate. 

Kraft pulp next came up for comment. 
Its low cost of manufacture was cited 
as was its coniferous origin. Such pulp 
was stated to be high in lignin residues 
and to contain from 7 to 10 per cent 
pentosans. The fiber was said to be 
relatively free but will hydrate to a 
hard, firm, exceptionally strong sheet. 

Hardwood sulphite, Alpha fiber, 
bleached kraft, refined semi-bleached 
kraft fibers, and sodium sulphite pulps, 
each in the order named, then received 
the consideration of Dr. Richter. 

Hardwood sulphite pulps, said Dr. 
Richter, are characterized by brilliant 
color and by a retention of beating prop- 
erties similar to those found in the bet- 
ter-known softwood sulphites. Surpris- 
ingly good strength results were said to 
have been attained with hardwood sul- 
phite fiber from birch when beaten 
properly. Hardwood sulphite, it was 
stated, lacks the pronounced softness of 
a soda pulp, hydrates readily, and can be 
used in substantial percentages without 
subtracting from the firmness that is 
often sought in a bond or ledger pulp. 

Alpha fiber, stated Dr. Richter, was 
developed to meet the needs for a stock 
that possesses a combination of charac- 
teristics not found in the longer-known 
wood fibers. This pulp when produced 
from a coniferous base, it was stated, 
has the softness of a rag stock; the tear 
of a kraft fiber; a cleanliness and color 
that exceed the best bleached sulphites; 
and, so far as can be determined by 
accelerated aging in heated air, in sun- 
light, and in acid atmospheres, the per- 
manence of a rag fiber. 

Alpha fiber was said not to be a good 
base material for conversion into glass- 
ine paper, but rather that it lends itself 
in the production of papers in which 
opacity is a greater asset than trans- 
parency. 

High alpha cellulose fiber from de- 
ciduous woods was touched upon very 
briefly—its chief value being stated to 
lie in its inherent softness and absor- 
bency. 

One of the outstanding achievements 





in the pulp industry in recent years, 
continued Dr. Richter, has been the 
appearance of a bleached kraft fiber of 
outstanding toughness and strength. 
Some of these bleached kraft fibers, he 
said, equal the color of a bleached sul- 
phite pulp of ten years ago and the next 
few years may bring forth bleached 
krafts that will equal the color of the 
brightest of present-day sulphite pulps. 
When used alone, bleached kraft is like- 
ly to yield a coarse paper unless special 
beating procedures are adopted, stated 
Dr. Richter. If reasonable care, how- 
ever, is exercised in beating the stock in 
a substantially 100 per cent bleached 
kraft furnish, a paper can be produced, 
he continued, that has the strength, tear 
resistance, and folding endurance of a 
sheet that has been processed from new 
rags. 

The group of refined semi-bleached 
kraft fibers was said to be characterized 
by physical tests that outrank the high- 
est grade of kraft pulp and a color that 
resembles pale manila fiber. Papers that 
contain this fiber, said Dr. Richter, are 
less harsh in texture than kraft or 
bleached kraft papers and possess a high 
degree of leathery toughness. The re- 
fined semi-bleached kraft fiber contains 
about 93 per cent alpha cellulose; and 
pentosan groups are present to about 
one-half the extent to which they are 
found in kraft. This type of fiber, Dr. 
Richter stated in concluding his remarks 
upon it, is admirably suited for papers 
that carry specifications that have here- 
tofore been made exclusively from rope 
or manila fibers. 

Dr. Richter then briefly touched upon 
sodium sulphite pulps, stating that al- 
though the bleached alkaline sulphite 
pulp have been known and evaluated by 
the producers of such fibers during the 
past few years, that the fiber has not 
been generally available to the paper- 
maker. It was suggested that this pulp, 
characterized by high physical tests, will 
undoubtedly be used in larger quantities 
when adequate economic recovery of 
cooking chemicals has been more fully 
worked out. 
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In concluding his remarks, Dr. Rich- 
ter said that, on the whole, one is justi- 
fied in making some generalization per- 
taining to the paper qualities and test 
values that may be expected from pulps 
of various origin and history—that all 
cellulose products that depend upon 
their isolation from wood by an acid 
process are lower in pentosans than are 
pulps that are produced from the same 
type of wood with alkaline cooking 
liquors, and that alkaline cooked wood 
fibers are relatively high in pentosan 
and hemi-cellulose groups. He also stated 
that it was fair to predict that the day 
is not far off when the papermaker will 
have at his disposal pulps that will pos- 
sess papermaking strength, tear, and 
fold endurance of 50 per cent in excess 
of values that can now be realized with 
the best present-day products. 

Mr. Van Arsdel illustrated the paper 
of Dr. Richter with a number of perti- 
nent lantern slides. 

Due to the lateness of the hour, the 
discussion of this paper was omitted and 
the session adjourned to meet the lunch- 
eon schedule. 


Luncheon Meeting of Thursday 


C. C. Heritage, president of T.A.P.P.I., 
spoke briefly at the luncheon on the 
organization of the association. He also 
brought greetings to the Delaware Val- 
ley Section of T.A.P.P.I. from each of 
the various committees and from the 
membership at large. He asked for a 
hand of appreciation for the effort put 
forth by each of the committee chairmen 
for the convention. This appreciation 
was manifested spontaneously following 
the naming of each of the different indi- 
viduals beginning with William R. Maull, 
general chairman, and including Harvey 
P. Cannon, vice chairman; B. M. Thomas, 
chairman-Administration and Finance; 
G. E. Landt, chairman-Program Com- 
mittee; Edw. J. Albert, chairman-Pub- 
licity Committee; Wm. M. Shoemaker, 
chairman-Entertainment Committee, and 
Mrs. Harvey P. Cannon, chairman- 
Ladies’ Sub-Committee. 

Mr. Heritage likewise introduced A. 
E. Cadman, of the Canadian Pulp and 
Paper Association, and W. S. Kidd, of 
E. B. Eddy Company. 

Reference then was made to the his- 
torical significance of the locality with 
the papermaking industry. Mention was 
made of William Rittenhouse and his 
early mill, and of William Bradford, the 
printer. It was stated that Bradford put 
up the money for the Ritterhouse mill; 
that Rittenhouse had no competition; 
and that there was a ten year contract 
for paper at a fixed price. 

Mr. Heritage also referred to the set 
up in T.A.P.P.I. for the conduct of its 
business. He mentioned the seven di- 
visions beginning with management and 
including engineering, raw materials, 
operating, research and development, 
converting and consuming, and testing. 
He called attention to the local sections 
—Pacific, Lake States, Delaware Valley, 
Kalamazoo Valley, and New England 
and stated that the charter for the pro- 
posed Ohio section had been approved 
and that formal installation probably 
would be made next month. 
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The informal meetings of the council, 
made up of all of the membership who 
are carrying the responsibility of asso- 
ciation work, was mentioned, Mr. Herit- 
age stating that the council meets on 
call. Mr. Heritage also mentioned the 
work of the executive committee and 
told of a meeting that the committee 
had had in Philadelphia to settle some 
matters for the benefit of the association. 

With the completion of these remarks 
by’ Mr. Heritage and the arrangement 
made for a council meeting during the 
afternoon to discuss tentative arrange- 
ments for the annual meeting of next 
February, the luncheon meeting was 
adjourned. 

The remainder of the afternoon was 
given over to a golf tournament at the 
Country Club of Atlantic City, and to 
the presentation in sound motion pic- 
tures of “George Washington’s Railroad” 
at the Ambassador. 

The evening program included a “Gay 
Nineties Dinner Party” with all of its 
glamor in colorful attire and in enter- 
tainment. 


Friday Morning Meeting 

The morning session of September 20 
was presided over by H. C. Schwalbe, 
Technical Director of Dill and Collins, 
Inc., and included three papers in addi- 
tion to several formal discussions based 
on the first two of them. 

Dr. Schwalbe called the meeting to 
order at about 9:45 a. m. and then re- 
quested R. H. Doughty of the Fitchburg 
Paper Company to present the first pa- 
per—a paper entitled The Effect of Me- 
chanical Treatment of Fibers on Sheet 
Structure. 

Mr. Doughty mentioned three ways in 
which to approach the problem of mak- 
ing a particular sheet of paper—(1) use 
whatever raw materials and equipment 
are available, (2) evaluate the materials 
through the medium of a standard proc- 
essing and to standardize the mechan- 
ical treatment as closely as possible, 
and (3) consider the raw materials as 
structural units from which the paper 
is fabricated. The third concept, ac- 
cording to Mr. Doughty, is relatively 
new and in order to develop it, the prop- 
erties of fibers and sheets must be meas- 
ured and their relations studied. 

In his discussion of materials, Mr. 
Doughty pointed out that the fibers are 
the primary material of the sheet and 
that on this structure is imposed a 
super-structure of added materials such 
as sizing, dye, and filler. Formation, 
arrangement of fiber axes relative to 
principal axes of sheet, solid fraction 
value, and air fraction value were men- 
tioned as the elements of sheet structure. 
The solid fraction value, the proportion 
of solids by volume in the paper sheet, 
stated Mr. Doughty, is the most easily 
measured and mist important compo- 
nent of structure. 

Among the working properties of both 
sheets and fibers that were mentioned 
are strength under various stresses, re- 
sistance to flow or absorption of liquids, 
vapors and gases, optical properties, and 
surface character. Processing was sep- 


arated into fiber processing and sheet 
processing—the operation of sheet form- 





ing being an intermediate step between 
fiber and sheet processings. Wet press- 
ing, drying and calendering were given 
as the steps in sheet processing. 

Recent developments in screen frac- 
tionation, said Mr. Doughty, give rise 
to the hope that other means of charac- 
terizing fibers simply and independently 
of test sheets can be found. Mechanical 
treatment, he continued, can do just 
three things to fibers—increase flexi- 
bility, split, and shorten. 

The relation of fiber treatment and 
the wet solid fraction then came up for 
consideration. Based on tests, it was 
pointed out that water removal from 
sheets was less for slow than for free 
stock at any pressure although the 
sheets were pressed to apparent equilib- 
rium—a free sheet not only drains but 
presses easier than a slow one. It also 
was stated that the variation of water 
removal under a given condition from 
fibers given different processings is 
small, though definite; and that shrink- 
age of sheets of processed fibers is 
greater because they are short, slender, 
and relatively weak. 

The behavior of fibers of different di- 
mensions and flexibility during the 
forming of the sheet was said to be a 
problem of hydraulics—that fiber ar- 
rangement is dependent on what takes 
place in this stage. 

In concluding his remarks, Mr. 
Doughty suggested that it is logical to 
demand not only qualitative but quan- 
titative information in order to make 
paper accurately and economically; that 
such exact information is now almost 
wholly lacking; and that there is no 
reason why it cannot be accumulated 
gradually. 

The program proceeded at this point 
with the presentation of a paper on 
The Principles Governing the Arrange- 
ment of Fibres on the Fourdrinier Wire. 
This paper was presented by A. M. Lund 
of the Kennebec Pulp & Paper Company. 

Mr. Lund commented that the velocity 
of stock as it enters the headbox must 
not be too high; stated that the headbox 
proper is far from ideal; and suggested 
that simplification of design may have 
been carried too far to avoid the possible 
accumulation of slime. He exhibited 
several drawings illustrating a design 
of headbox that was developed from a 
utilization of the principle involved in 
the flow of water through a hydraulic 
turbine. This box was wider consider- 
ably than the breast roll and utilized 
contracting areas in both the vertical 
and horizontal plane—a feature which 
Mr. Lund said had a tendency to quiet 
down the stock. 

Adjustments for sheet formation, in 
the opinion of Mr. Lund, should be made 
behind the lip rather than through ad- 
justing the lip itself. He said that va- 
riations in the lip show up in the sheet. 
The table rolls also have an influence 
on the sheet, continued Mr. Lund. These 
rolls, said he, create pressure and suc- 
tion under the newly formed sheet and 
thus produce a pulsating action. Mr. 
Lund suggested that the sheet went 
through quite a severe ordeal in going 
over the rolls; and further stated that if 
moisture leaves the sheet too early, there 
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is trouble and that too much water also 
causes trouble. 

The mechanics of sheet forming on a 
machine with one or two straight slices 
was touched upon. If only one slice was 
used, the apron was said to extend down 
the wire to less than an inch or two of 
the slice; and that as soon as the stock 
leaves the apron, a large amount of 
water passes through the wire—the first 
phase of sheet forming. The second 
phase was said to take place on the wire 
itself after leaving the slice. 

The introduction of the second slice, 
said Mr. Lund, prolongs the pressure 
head in forming the sheet—the distance 
between it and the first slice determin- 
ing the minimum head that can be car- 
ried at this point. If the two slices are 
too far apart, Mr. Lund stated that eddy 
currents would be set up. Mr. Lund 
likewise expressed the thought that the 
principle of the straight slice is superior 
to that of the high pressure inlet on 
long fibered stock. 

After discussing briefly the object of 
a high pressure inlet, Mr. Lund offered 
the suggestion of a suction breast roll. 
In his opinion such a roll would take 
care of any of the disadvantages of a 
single or a double slice and would elimi- 
nate water at a point that is most vital 
for high speed operation. Such a roll, 
concluded Mr. Lund, offered two out- 
standing possibilities—that of a shorter 
wire and that of keeping the same form- 
ing conditions at different speeds by 
controlling the vacuum. 

Immediately following Mr. Lund’s 
presentation of his paper, Dr. Schwalbe 
opened the meeting for formal discus- 
sion and called upon J. d’A. Clark of the 
Scott Paper Company for remarks. 

In his remarks, Mr. Clark stated that 
there was a large variety of opinions 
relative to the design of headboxes and 
slices, that uniform flow and complete 
dispersion of fibers is desirable; and 
that smooth flow of stock is apt to give 
sheet a too clotted appearance. 

Mr. Clark then proceeded to list a 
number of factors of sheet formation 
which he said were fundamental. Among 
these factors were length of fiber, hetero- 
geneity of fiber length (uniformity not 
desirable), fineness or thinness of fiber, 
internal structure of fiber (elasticity of 
fiber when wet), external surface struc- 
ture of fiber, consistency of stock, tem- 
perature of stock, presence of other ma- 
terials in stock, quantity of white water 
and broke added, degree of flocculation 
(essential to get, good dispersion of stock 
on the wire), orientation of fibers in 
suspension, velocity of stock on the wire, 
direction of stream of stock issuing 
from lip of slice, facilities for draining 
of water, loss of fines and fillers through 
wire, drying and consequent shrinkage 
of sheet, and the compacting effect of 
ealenders and supercalenders. 

Mr. Clark in the making of his re- 
marks complimented Mr. Lund for open- 
ing up the subject of appiying hydraulic 
principles to paper machines and also 
complimented Mr. Doughty for his work. 

The second formal discussion on the 
papers of Mr. Doughty and Mr. Lund 
was made by H. R. Murdoch, Research 
Director, Champion Paper & Fibre Co. 








Mr. Murdoch developed his discussion 
from the point of view of kraft paper 
production. He said that there is a dif- 
ference in the use of two fibers; and 
that kraft has been looked upon as in- 
ferior. Then he questioned what would 
be had in the way of fiber if both sul- 
phite and sulphate pulps were made 
from the same wood. 

In the opinion of Mr. Murdoch, it is 
necessary to go further than the study 
of hydraulics; more should be known 
about colloids. He further stated that 
impurities mean different behavior in 
composite furnishes; that tannins have 
a definite influence on fiber characteris- 
tics; and that impurities determine the 
type of papers that are going to be made 
to a degree greater than has been ap- 
preciated. 

He expressed the thought that it isn’t 
fair to conclude that alkali as present 
in kraft and soda pulp does not matter; 
and concluded his remarks by suggest- 
ing that in addition to the hydraulics 
and mechanical aspects there is the col- 
loidal aspect of various ingredients one 
with another. 

Another discussion followed that of 
Mr. Murdoch. It was a discussion by 
Engelbert Krichels, Chief Chemist, Hurl- 
burt Paper Company. Mr. Krichels, in 
commenting on the subject of sheet for- 
mation, said that the problem goes back 
to the beaters; to the beater bars, and 
to their effect on the stock. He com- 
pared the variations in fiber lengths of 
cotton and linen with coniferous and 
deciduous wood fibers and with straw; 
and suggested that the right raw mate- 
rial be selected from nature to make a 
given paper. A slice suggestion, like- 
wise, was made by Mr. Krichels. 

Shortness of time again made it nec- 
essary to dispense with further discus- 
sion and Dr. Schwalbe called upon Miss 
Wanda K. Farr, Associate Cotton Tech- 
nologist, Cotton Standardization Re- 
search, Division of Cotton Marketing, 
Bureau of Agricultural Economics, 
United States Department of Agricul- 
ture and stationed at the Boyce Thomp- 
son Institute for Plant Research, Inc., 
Yonkers, N. Y., for her paper on The 
Formation and Structure of Cellulose 
Membranes. 

In this paper, which Miss Farr, aided 
with a number of excellent lantern 
slides, presented most vividly and inter- 
estingly, it was brought out that the com- 
bined research of both botanists and 
chemists during the past century in the 
field of cellulose analysis has contributed 
but little of fundamental importance to 
our knowledge of cellulose. From the 
botanical viewpoint, however, Miss Farr 
stated that there are certain general 
properties of cellulose which are worthy 
of special consideration. She empha- 
sized the fact that cellulose is a product 
of living protoplasm and, once formed, 
is used most extensively in constructing 
a wall around the protoplast. 

Microscopic analysis of cellulose mem- 
branes of bacterial origin (from cultures 
of Acetobacter xylinus) showed that the 
cellulose is a part of the bacterial organ- 
ism itself and that it is not being syn- 
thesized from the culture medium by 
enzymes of bacterial origin. The bac- 
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terial cellulose, said Miss Farr, is there- 
fore the product of the living protoplasm 
of the bacterium and the method of its 
formation from available food materials 
is still linked inextricably with the life 
processes of the organism. With a few 
simple forms of technique it was sug- 
gested that much could be accomplished 
in making a detailed analysis of the 
more complex types of cellulose mem- 
branes found in higher plants. 

The cell membrane formation in the 
cotton fiber was explained in some de- 
tail. It was stated that in the cytoplasm 
of the young cotton fiber there are a 
large number of ellipsoid particles, re- 
markably uniform in size and separate 
or in beadlike strands; that separate 
particles and short chains are found in 
the central regions of the cell, and long- 
er chains in the outer portions of the 
protoplast (the particles in some of them 
being so closely appressed end to end 
that separate identity is lost); and that 
the final step in the process consists in 
the close appression of the fibril to the 
outer membrane. The importance of the 
material which coats the surfaces of the 
particles and serves to bind them to 
gether in the process of membrane for- 
mation, continued Miss Farr, must not 
be overlooked. 

Some emphasis also was placed on the 
degradation of the cell membrane in 
cotton fiber—it being suggested that if 
the process of cellulose membrane for- 
mation takes place as described that the 
mature membranes should break down 
into fibrils and fibrils in turn into par- 
ticles identical with those seen in the 
living protoplasm. Methods of treatment 
to bring about this wall degradation 
were suggested and photomicrographic 
evidence exhibited to substantiate the 
concept. 

From many x-ray diffraction analyses, 
Miss Farr said, the cellulose unit cell is 
known to have approximate dimensions 
of 8.3 x 10.3 x 7.9 Angstrom units while 
the dimensions of the microscopically 
visible cellulose particle are 10,000 x 15,- 
000 A—the cellulose particles presumably 
being aggregates of the cellulose unit 
cells. It likewise was stated that the cel- 
lulose particles are not identified with 
the “micellae” of previous investigators, 
structures approximately 50 x 500 A in 
size which are assumed to be present in 
the membrane but entirely invisible 
microscopically. 

In concluding her remarks, Miss Farr 
suggested that future research in these 
fields presents no more important prob- 
lem than that of the origin and nature 
of the cellulose particle itself; that the 
data presented concerns cellulose mem- 
brane formation and not cellulose forma- 
tion; and that it is more than probable 
that a careful study of the developing 
wood cell represents the proper ap- 
proach to the problem of the chemical 
and physical relationships of the cellu- 
lose, lignin, pectin, etc., in these mem- 
branes. 

Miss Farr’s paper completed the for- 
mal session of the morning program of 
September 20 with the exception of a 
few remarks by J. P. Hagenauer, Con- 
sulting Engineer, American Paper and 
Pulp Association, on some of the service 
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work of the association and possible 
future developments. Mr. Hagenauer 
asked for the suggestions of technical 
men in connection with the work. 


Opportunity and Pure Research 


H. P. Carruth, Vice President, Dill & 
Collins, Inc., was the speaker at the 
noon-day luncheon. He was introduced 
by Grellet Collins and spoke briefly on 
“Opportunity.” 

In his remarks, Mr. Carruth stated 
that the paper industry had been in a 
transitional stage for a number of years, 
that technology was given earlier rec- 
ognition in civil, mechanical, and power 
house engineering and that later recog- 
nition came to the chemist; that paper 
is to be purchased more and more on 
specifications; and that management 
must correlate the industrial factors of 
finance, operation, merchandising, and 
research. 

No technician, said Mr. Carruth, can 
foretell in his early years where oppor- 
tunity may occur. Business success, he 
continued, may be determined by one’s 
ability to guess the intangible factors. 
The experience of the successful prac- 
tical man in evaluating intangibles was 
cited; and the suggestion made that 
knowledge can be obtained from people 
without academic training. 

The technician, stated Mr. Carruth, 
should learn all sides and angles of the 
business in which he is engaged and 
should keep in mind that his company 
is in business to make profits. He sug- 
gested that the individual study his own 
business and hunt for better ways of 
doing things, for ways of saving without 
any capital expenditure, and for meth- 
ods of utilizing by-products of the plant. 
Mr. Carruth concluded his remarks by 
saying that if the hunt was successful, 
one need not worry about promotion. 

The awarding of the golf prizes for 
the tournament of the day before fol- 
lowed immediately after the remarks of 
Mr. Carruth. J. C. Dieffenderfer made 
the awards—first prize going to A. J. 
Campbell, second to E. L. Tewksbury, 
third to Thomas Stirling and C. E. Muel- 
ler (who tied for it), and fourth to F. 
K. Becker. Other prizes were awarded 
to A. M. Cooper, K. M. Thorsen, W. N. 
Greer, and C. L. Bachelder. 

The luncheon program was over with 
the awarding of the golf prizes, and the 
remainder of the afternoon was left free 
to enjoy motion pictures of pulpwood 
operations in various regions of the 
world that were exhibited by R. J. 
Egan of Bulkley, Dunton & Co., or in 
any other way that took one’s fancy. 


Dr. Compton Addresses 
Banquet Meeting 


G. E. Landt of Continental-Diamond 
Fibre Co. was toastmaster at the Friday 
evening banquet. He first called upon 
H. C. Cannon of Container Corporation 
of America for some remarks. Mr. Can- 
non, Chairman of the Delaware Valley 
Section of T.A.P.P.I., retold briefly the 
history of papermaking in that terri- 
tory. He mentioned several of the early 
mills—the Rittenhouse, De Wees, and 
Willcox; told of Gilpin’s cylinder ma- 
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chine; stated that the first daily news- 
paper printed on paper made from straw 
pulp, was published in Philadelphia; 
said that the first soda mill in the United 
States was located within the environs 
of what is now Philadelphia; referred 
to the invention of the sulphite process 
by Benjamin Tilghman; and suggested 
that the existing paper mill properties 
within the territory were making every 
effort to more firmly establish them- 
selves in the industry. 

Following the remarks of Mr. Cannon, 
C. C. Heritage expressed on behalf of 
the executive committee and members of 
T.A.P.P.I. the pleasure of being in At- 
lantic City for the twentieth anniversary 
of the first fall meeting. He expressed 
the hope that the meeting might stimu- 
late the beginning of new friendships 
and emphasized the intangible benefits 
of membership in the association. Among 
these benefits that were mentioned were 
the strengthening of imagination, the 
strengthening of vision, the building of 
creative thinking, the improving of self- 
expression, the enjoying of companion- 
ship, and the making of friends. He 
said that these intangibles can only be 
earned as it is only by giving that we 
receive. 

Mr. Heritage stated that he was proud 
of the accomplishments of all of the 
different sections of T.A.P.P.I. and par- 
ticularly was he proud of the Delaware 
Valley Section. He expressed the wish 
that the Delaware Valley Section con- 
tinue to prosper and grow and share in 
the activities of the association. He then 
presented Mr. Cannon, as Chairman of 
the Delaware Valley Section, with a 
large banner which carried the words— 
DELAWARE VALLEY TAPPI—and 
which was centered and hung directly 
behind the speakers’ table throughout 
the duration of the convention. This 
presentation apparently came as a sur- 
prise to Mr. Cannon but he accepted it 
with no little pride. 

The speaker of the evening, following 
the banner presentation, was introduced 
by Mr. Landt. The speaker was Dr. Karl 
T. Compton, President, Massachusetts 
Institute of Technology who early in his 
remarks eulogized the papermaking in- 
dustry by stating that the knowledge 
of the world comes to us through the 
medium of paper; that the industry fur- 
nished permanent employment to a large 
number of people; and that the industry 
had created permanent values to large 
tracts of timber. He said that he had a 
healthy respect for the variety of prob- 
lems faced by the association and ex- 
pressed words of sympathy because of 
depression troubles. The danger, stated 
Dr. Compton, is in applying an overdose 
of business medicine while the trouble 
is to know where we are financially 
speaking. 

Dr. Compton, following these remarks, 
launched into his subject of the evening 
—Academic or Pure Research. He first 
credited practical industrial research as 
being one of the most important things in 
creating our present civilization. Then he 
suggested that academic research also 
had played its part and cited several 
illustrations to indicate the correctness 





of his statement. One of the illustra- 
tions cited was the contribution of 
Joseph Henry. Joseph Henry, said Dr. 
Compton, started out to be an actor; 
became ill; was loaned a book on Natu- 
ral History; was intrigued by questions 
in it; devoted his life to the study of 
the questions; and finally became direc- 
tor of the Smithsonian Institute in 
Washington. His curiosity and experi- 
ments caused him to discover the phe- 
nomenom of self-induction—laws of 
transformers—and to do it, continued 
Dr. Compton, he used strips of his wife’s 
petticoat to insulate the wire from which 
to make a magnet; used his students as 
a means of measuring voltages by hav- 
ing them hold hands and noticing the 
effect of shock; and built himself a 
wireless telegraph outfit that permitted 
his wife at home to reach him at the 
laboratory. The experiments of Joseph 
Henry, said Dr. Compton, were not com- 
mercialized at the time but they laid 
the basis of our modern electrical 
industry. 

Dr. Compton also with a few brief 
remarks touched upon the work of Fara- 
day, and Roentgen, and suggested that 
the opportunity ahead is greater now 
than in the times of Henry, Roentgen, 
and Faraday. He expressed the belief 
that we are only on the threshold of 
what science can do; mentioned the 
rapid development of the alloys indus- 
try right through the depression; and 
pleaded for sympathetic consideration 
for those working on problems not so 
immediately practical. 

Dr. Landt, previous to adjourning the 
banquet meeting, thanked Dr. Compton 
for speaking before the association and 
told him that T.A.P.P.I. in general was 
in sympathy with his plea. 


Variety of Subject Material 


Seven papers were scheduled for pre- 
sentation, two of them by title only, be- 
fore the Saturday morning meeting of 
which James d’ A. Clark was Chairman. 

The first paper, The Drying of Pulp 
and Paper, was the subject of D. W. 
McCready, Assistant Professor of Chemi- 
cal Engineering, University of Michigan. 
In this paper, divided into two parts, 
Professor McCready first discussed the 
effects of the principal variables on the 
rate of air drying and then took up the 


the mentioned variables are shown by 
the changes they produce in areas under 
drying rate curves and that as these 
areas increase the total times required 
to dry a slab decrease. 

Professor McCready in the second part 
of his paper reported on experimental 
data that had been obtained on the rate 
of drying of pulp slabs in contact with 
hot surfaces under experimental con- 
ditions similar to conditions in drum 
drying processes. It was pointed out 
that the mechanism by which a slab 
dries depends upon the distribution of 
the temperature and aqueous vapor pres- 
sure gradients through the slab; and 
that a slab dries at a constant rate as 
long as the aqueous vapor pressure 
difference between the air-slab inter- 
face and the stream of drying air re- 
mains constant. The factors that have 
the greatest influence on the rate of 
drying of paper, said Professor Mc- 
Cready, are the temperature of the hot 
surface, the thickness of the paper, 
and the ube of a drier felt. The tempera- 
ture of the drying air was stated to 
have little effect on the rate of drying 
as most of the heat required for drying 
is supplied from the hot surface. It also 
was emphasized that changing the re- 
lative humidity of the air has little effect 
on the rate of drying providing the 
difference between the hot surface and 
drying air temperatures is large. 

The second paper scheduled for Satur- 
day morning was the subject of C. M. 
Baker, Engineer, American Paper and 
Pulp Association and was entitled, Toler- 
ances in White Water Losses. Mr. Baker 
stated that standards or objectives limit- 
ing losses, toward which to work in 
white water utilization, are desirable; 
and that adoption of arbitrary stand- 
ards by state officials limiting stream 
pollution is not feasible because of varia- 
tions in grades and operating conditions 
in the mill, and stream characteristics 
and requirements, but limiting values 
might be adopted beyond which a mill 
should show cause why better operation 
should not be secured. Present day 
practice by some of the better operated 
mills was indicated by diagram and a 
table of suggestive standards for fiber 
loss and fresh water required in proc- 
essing was given—the table being re- 
produced herewith: 
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Tolerant Losses 
Fresh Water Gal. per Ton 


Class Excellent Tolerant Excellent Tolerant 
Pulp Mill, Unbleached................ 20,000 30,000 1.00 1.75 
eS Aree ee eee 25,000 40,000 1.25 2.00 
Paper Mill (no stock washing)....... 10,000 20,000 1.00 1.75 
Pulp (unbleached) and Paper........ 25,000 35,000 1.50 2.25 
Pulp (bleached) and Paper........... 30,000 45,000 1.75 2.50 
NERS, ORES en Farm 3,000 6,000 -75 1.25 
Book Mills, Filler Loss in per cent of Filler Furnish...... 20.00 30.00 


Per Cent Fiber Loss 








mechanism of drying of pulp slabs on 
heated surfaces. In the first part of his 
paper, the variables considered are 
thickness, density and porosity of slab, 
and the temperature, humidity and ve- 
locity of air stream. Explanation of 
the drying rate curve was given and 
then it was suggested that the effects of 








Short runs, continued Mr. Baker, prob- 
ably constitute the most difficult prob- 
lem in arriving at any definite conclu- 
sions regarding white water losses. 
Among the other limiting factors that 
were mentioned are color, furnish, and 
sheet characteristics—experience indi- 
cating that white water utilization 
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tends to increase opacity, a desirable 
characteristic in most papers, but ob- 
jectionable in glassine. 

Color Analysis and Specification, the 
third paper on the program, was the 
subject of Dr. Joseph Razek, Randal 
Morgan Laboratory of Physics, Univer- 
sity of Pennsylvania. 

Dr. Razek discussed the principles of 
color analysis and stressed the fact that 
the color of an opaque object, as inter- 
preted by an observer, involves three 
independent factors: (1) the character 
of illuminating source will determine 
color sensation which observer experi- 
ences; (2) the color which observer as- 
signs to object is affected by selective 
reflecting power of object to various com- 
ponent colors; and (3) the responsive- 
ness of visual mechanism of observer 
to various colors will determine sensa- 
tion which he will experience. Any 
fundamentally correct method of color 
specification, said Dr. Razek, must recog- 
nize these three factors. 

Dr. Razek then outlined the spectro- 
photometric method of color analysis 
and followed it with an explanation of 
the method of reducing an analysis to 
trilinear co-ordinates in accordance with 
the procedure suggested by the Inter- 
national Committee on Illumination in 
1931. He further discussed the calcu- 
lation and significance of dominant wave 
length, colorimetric purity and relative 
brightness, giving a sample calculation, 
and added that in the case of white sam- 
ples, a further calculation from the tri- 
linear co-ordinates makes possible the 
calculation of “whiteness’ in accordance 
with Judd’s formula. 

In concluding his remarks, Dr. Razek 
stated that much work has been done 
and effort expended by those who have 
been engaged in extending the use of the 
spectrophotometric method of color an- 
alysis and specification in industry and 
expressed the hope that his paper would 
help to introduce these ideas to those 
of the pulp and paper industry who can 
make the best use of them. 

The two remaining papers on the 
schedule for presentation included a 
paper on The Effect of Temperature and 
Consistency in Mechanical Pulping by 
E. R. Schafer and J. C. Pew, both of the 
staff of the U. S. Forest Products Labora- 
tory, and a paper entitled, Testing Meth- 
ods for Evaluation of Unbleached Chemi- 
cal Pulp by D. Johansson, Chief Research 
Chemist, The Swedish Pulp Co. 

In the first of these two papers it was 
explained that white spruce and loblolly 
pine pulpwood were ground in the Forest 
Products Laboratory two-pocket experi- 
mental grinder at various temperatures 
and consistencies on several types of 
stone surfaces under carefully controlled 
conditions. As a result of this investi- 
gation it was suggested that the grind- 
ing process is favored by high tempera- 
tures, provided excessive pulp consis- 
tencies are prevented by the use of warm 
shower water; that high temperatures in 
nearly all cases caused an increase in 
grinding rate, a decrease in power con- 
sumption an increase in strength of 
pulp, and a material increase in fiber 
length and freeness; and that increase 
in consistency of pulp in grinder pit 
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above 4 per cent caused an increased 
power consumption with a decrease in 
grinding rate. It was also stated that 
at the consistencies employed, the grind- 
ing temperature had little effect on the 
color of the pulp. 

In the paper by Mr. Johansson on 
Testing Methods for Evaluation of Un- 
bleached Chemical Pulp, it was brought 
out that the Swedish pulp mills use ex- 
clusively spruce (Picea excelsa) for pro- 
ducing sulphite, and mostly pine (Pinus 
sylvestris) for sulphate. The determi- 
nation of the lignin content of pulps was 
said to be necessary in order to control 
the degree of cooking; while, for the 
practical evaluation of pulps, it is suffi- 
cient to determine their consumption of 
oxidizing agents such as chlorine, bleach- 
ing powder or permanganate. It wasstated 
that, in Sweden, the Roe chlorine num- 
ber is used as the standard method for 
estimating the degree of cooking. It 
also was mentioned that the Roe chlor- 
ine number may be determined by a 
permanganate test, the Oestrand method, 
using a conversion curve. Both of these 
methods were described in detail. 

At the same time, a survey of the 
chief methods used in Europe for the 
determination of strength properties of 
pulp was given and some of the factors 
affecting the results are mentioned. The 
methods mentioned included the Swed- 
ish, English standard, and German. The 
chances for introducing an international 
standard method at present, in the opin- 
ion of Mr. Johansson, seems to be poor 
as all of the methods involve rather 
complicated and expensive apparatus. 
Some emphasis also was placed on the 
relation between chemical and physical 
properties of pulp, it being suggested 
that some conclusions about the physi- 
cal properties of pulps can be drawn from 
chemical tests if the pulp is produced 
according to common methods. 

The first of the two papers scheduled 
to be presented by title was a paper by 
William R. Willets, of the Titanium 
Pigment Company, on Factors Affecting 
Retention. This paper resulting from a 
laboratory investigation on the reten- 
tion of fillers and primarily on the re- 
tention of titanium dioxide showed that 
retention is increased by increasing the 
amount of alum up to 3 per cent (based 
on the weight of the fiber) after which 
retention decreases slightly; that such 
starches as were investigated exerted a 
deleterious rather than a beneficial effect 
on retention; that hydration resulting 
from beating causes marked increases 
in retention; that retention increases 
with increasing basis weight; that an 
increase in temperature in the sheet ma- 
chine causes marked increases in re- 
tention; that increased dilution in the 
sheet machine causes increases in reten- 
tion; and that retention is not primarily 
dependent on the characteristics of an 
insoluble filler but is influenced ma- 
terially by alum, temperature, dilution, 
hydration, basis weight, etc. 

The second paper scheduled to be pre- 
sented by title was a paper by J. P. 
Hagenauer, American Paper and Pulp 
Association, on Hourly Wage Rates and 
Their Relation to Minimum Hourly 
Rates in the Paper and Pulp Industry. 
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Mr. Hagenauer, in his paper, described 
briefly several wage rate theories: cost of 
subsistence theory, specific productivity 
theory, wage fund theory; residual 
claimant theory, and the bargaining 
theory; made deductions from the the- 
ories mentioned as well as others about 
wages; and stated that the wage prob- 
lem has two distinct elements—what 
constitutes a day’s work and what price 
shall be paid for such a day’s work. 
Technological unemployment was touched 
upon, and tables showing wage rates 
for occupations in the paper industry 
given. These tables show the ratios 
existing between occupational rates and 
minimum rates. 

The luncheon on Saturday brought 
to an end the program of the twentieth 
fall meeting of T.A.P.P.I. The speakers 
at this meeting included W. R. Maull, 
Vice President of Dill and Collins, and 
C. W. Boyce, Secretary, American Paper 
and Pulp Association. 


Ladies Program 

Although this report has been confined 
largely to the convention proceedings 
proper, it should not be forgotten that 
the ladies, too, had their place in the 
activities. They had their day in Phila- 
delphia, as did the men at Wilmington, 
and whom they joined by boarding the 
special train for Atlantic City at North 
Philadelphia. They also enjoyed jointly 
with the men each of the several eve- 
ning programs—the How-dee-do Supper, 
the Gay Nineties Dinner Party, the 
banquet, and the final luncheon on 
Saturday. 

Interspersed with these functions were 
numerous functions exclusive for the 
ladies. This program included surf bath- 
ing, special luncheons, rolling chair ride, 
ocean sail, and a swimming contest. 


Convention Committee Tribute 


Surely, real credit is due, not only to 
those who presented papers and have 
already been mentioned, but also to those 
who gave of their time, ability and 
energy in formulating the program and 
in seeing to it that the convention ac- 
tivities just “clicked.” May the follow- 
ing listing of committee members serve 
as a tribute to their efforts: 

General Chairman—William R. Maull; 
Vice Chairman—Harvey P. Cannon. 

Administration and Finance—Chair- 
man, B. M. Thomas; Vice Chairman, 
H. H. Hanson. 

Finance and Accounting (Sub-Commit- 
tee)—-J. C. Harper, R. M. Bates, J. J. 
Hearn. Railroad and Transportation 
(Sub-Committee)—Ralph B. Thomas, 
B. T. Finn. 

Program Committee—Chairman, G. E. 
Landt, James d’A Clark, A. M. Lund, 
H. C. Schwalbe, C. E. Peterson, Miss 
R. M. Cobb. 

Publicity Committee—Chairman, Edw. 
J. Albert, L. F. Derr, Jacob Edge, E. A. 
Holland, V. Jacobsen, R. Morehouse, 
C. W. Rivise, J. Roslund. 

Entertainment Committee—Chairman, 
Wm. M. Shoemaker, Vice-Chairman, Mrs. 
Harvey P. Cannon. Ladies’ Sub-Com- 
mittee—Chairman, Mrs. Harvey P. Can- 
non, Mrs. Edw. J. Albert, Mrs. J. d’A. 
Clark, Mrs. F. E. Winslow, Mrs. J. C. 




















Harper, Jr.,Mrs. W.M. Shoemaker, Mrs. W. 
R. Maull, Mrs. B. M. Thomas, Mrs. G. E. 
Landt, Mrs. J. C. Schmidt, Mrs. H. C. Sch- 
walbe. Trips—Subd-Committee—Chair- 
man, C. Maurice Connor, N. C.;Cooper,S.M. 
Hesser, G. B. Martin, George Scott, Roy 
Stearns, Fred Streicher. Recreation— 
Sub-Committee—Chairman, J. C. Dief- 
fenderfer, Emerson M. Glauner, Frank 8S. 
McAndrews, Henry W. Piquet. Regis- 
tration—Sub-Committee—Chairman, J. 
C. Harper, Jr., Miss Annette L. Elliott, 
R. M. Bates, Miss Lois Hans, Samuel 
D. Reynolds. Hotel and Show—Sub- 
Committee—Chairman, W. M. Shoe- 
maker, Sylvester M. Hesser, Wm. C. Jay, 
A. J. Luettgen, C. B. Martin, Lois Taylor. 


Equipment Exhibited 


Another factor that contributed to the 
success of the meeting and which is 
deserving of mention was the exhibition 
of equipment and apparatus by a num- 
ber of different firms. Among the ex- 
hibitors were: 

American Brass Co., Waterbury, Conn. 
with a display of Anaconda copper 
sheets, Anaconda phosphor bronze screen 
plate, samples of wire cloth, copper tub- 
ing and fittings, Jordan bar of phosphor 
bronze, Everdur metal, and example of 
welding of Everdur metal. 

Cameron Machine Co., Brooklyn, N. Y. 
with an exhibit showing various kinds of 
paper rolls that are slit on Cameron 
equipment—rolls ranging from heavy 
abrasive paper to condenser tissue with 
a thickness of .00035 of an inch, also 
Cellophane, Sylphrap, and Protectiod. 
Rolls were displayed in various widths 
down to one-quarter of an inch. The 
exhibit also included photographs of 
mill type winders, and of an automatic 
web tension device for use in connection 
with slitters and web presses. 

Chromium Corporation of America, 
New York City, with a display of chro- 
mium plated screen plates (both flat and 
curved), improved open back screen 
plate, suction box cover, chromium 
plated tubing and rolls of different kinds, 
and a curved chromium plated printing 
plate. 

Continental-Diamond Fibre Co., New- 
ark, Del. with a display of Dilecto, 
Celoron and Haveg products. Among 
the products exhibited were Ryertex 
bearings, suction box cover, roll covers, 
gears, pipe and fittings, slice board for 
cylinder machine, molded parts, flexible 
coupling and pipe union. Suggested 
Dilecto uses included suction box covers, 
doctor blades, roll covers, save-all pans, 
shake panels, slice boards, tank linings, 
pipe lines, sheets, rods, tubes, drain 
boards, forming boards, dryer rods, fes- 
toon sticks, sealing strips, deflecting 
panels, and cam blocks. Celoron was 
suggested for gears, pipe fittings and 
moulded parts; vulcanized fibre for 
sheets, rods, tubes, and fabricated parts; 
and Haveg for tanks, pipe lines, pipe 
fittings and chemical equipment. 

Downingtown Manufacturing Co., 
Downingtown, Pa., with an exhibit of a 
completely assembled Downingtown suc- 
tion felt roll. A list of Downingtown 
felt roll users also was displayed promi- 
nently. The list included applications on 
both bottom and top felts in board mills, 


press felts in book and bond mills and 
press felts in tissue mills. 

Edgar Brothers Co., New York City 
with an exhibit of a solid block of 
china clay about 18” x 18” x 18” together 
with photograph showing view of clay 
mine and a brief story describing the 
process of preparing clay for use as a 
filler in paper and cloth. 

R. Fuess, Inc., New York City, with a 
display of Bekk paper testing apparatus 
including the smoothness tester, smooth- 
ness and air permeability apparatus, 
tensile strength tester, surface scratch 
tester, hardness tester and fuzz tester 
together with the Fuess thermo-hygro- 


graph, Fuess sword hygrometer, measur- - 


ing microscope and photomicrographic 
camera. 

Ingersoll-Rand, New York Gity, with 
an exhibit of an operating unit of a 
Cameron stock pump with portion of 
casing removed to show pumping action 
of impeller as well as a Motorpump 
also arranged to show working parts. 

Johns-Manville, New York City, with 
a display of J-M packing and insulations 
as well as Transite pipe and Eel-slip 
suction box cover and doctor blade. 

Paper & Industrial Appliances, Inc., 
New York City, with an exhibit of four 
different sizes of Poirier weight govern- 
ors (Sturtevant built), precision con- 
sistency regulator (Downingtown built), 
8” Fibropump and hydraulic beater with 
universal impact plate (Warren Steam 
Company built), sample of shower pipe, 
and illustrations of Sturtevant bale pul- 
per, pulsating foam killers, Johnston 
classifying screen for determination of 
fiber length, settling tank and roller 
strainer for removing impurities from 
old paper stock, Thorsen beater, Adka 
save-all, and installation views of Fibro- 
pump and hydraulic beater. 

Testing Machines, Inc., New York City, 
with a display of the Schopper line of 
paper testing equipment including rapid 
paper tester, folding endurance tester, 
freeness or slowness tester, tensile 
strength tester, micrometer, paper weigh- 
ing scale, and bending strength tester. 

Wilson Mechanical Instrument Co., 
New York City, with an exhibit of Su- 
vant stiffness testing instruments with 
a list of their prominent users. 


-¢ @ 
® Carborundum Presents Band 
Series—Tenth Year on Air 


The Carborundum Company, of Ni- 
agara Falls, will inaugurate its tenth 
successive year on the air when its 
fall and winter program series opens 
on October 19. The broadcasts, with the 
same form and personnel employed in 
each of the nine previous years, will be 
heard over 18 stations of the Columbia 
network from 7:30 to 8:00 p. m., EST, 
every Saturday, originating as usual at 
Niagara Falls. They will continue 
through February. 

As in the past, the programs will 
feature favorite band selections, played 
by the Carborundum Band, under the 
direction of Edward d’Anna. Francis D. 
Bowman, Advertising Manager of the 
company, will again act as narrator, tell- 
ing Indian legends gleaned from the 
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lore of the Iroquois, and giving a short 
industrial talk each week to show how 
abrasives are employed in the manufac- 
ture of products commonly used by 
everyone. 

The Carborundum Band has been aug- 
mented and the broadcasting facilities 
have been so improved that company 
officials anticipate an even broader ap- 
peal than before. Responses to the 
program have increased each year, until 
last season the total came to more than 
a half million. Because of this evi- 
dence of a large audience, no further 
changes are contemplated. Retaining the 
same form and personnel since its first 
broadcast, in 1926, over a single Buffalo 
station, the program has created a 
record unique in radio. 


¢ N.LA. A. Sends Message 
to Alexander Thomson 


A tribute was given to the paper in- 
dustry when the following message was 
wired by Gregory H. Starbuck, President 
of the National Industrial Advertisers 
Association, to Alexander Thomson, 
president of The Champion Paper and 
Fibre Co., Hamilton, Ohio: 

“Your personality and presence and 
sound industrial philosophy are greatly 
missed at this thirteenth annual con- 
ference of the National Industrial Ad- 
vertisers Association. Every member 
of us vividly recalls your momentous 
message given at the Cincinnati Con- 
ference of 1934. You were an inspira- 
tion and a stimulus to us, that have 
urged us towards accomplishments that 
will never cease as long as this associa- 
tion exists. You will be with us very 
sensitively in spirit and we with you. 
May your enthusiasm for us and our 
gratification to you never end so long 
as we stand for the principles that move 
us inexorably towards a common ob- 
jective—industrial peace, security and 
progress. We look up to you as one of 
the greatest industrial leaders of our 
era and we ask your blessing on our 
sincere and conscientious endeavors.” 


@ THE CARBONDALE MACHINE 
CORP., Harrison, N. J. was recently 
organized as a subsidiary of Worthing- 
ton Pump and Machinery Corporation to 
cover the manufacture and sale of all 
classes of refrigeration, ice manufac- 
ture and air conditioning equipment. 


@ J. F. Glenn in New York 
Office of Foster-Wheeler 


John F. Glenn, who is widely known 
in the power plant boiler manufacturing 
industry, has been appointed to the 
New York office sales division of Foster- 
Wheeler Corporation. 

Mr. Glenn has been associated with 
the Foster-Wheeler sales activities for 
the past two years and has previously 
been connected with other boiler build- 
ers. For eleven years Mr. Glenn was in 
charge of various sales offices for the 
Wickes Boiler Company and for fifteen 
years subsequently was New York and 
New England sales manager for the 
Edge Moor Iron Company. 
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® Electric Unit Heaters 

The Electric Air Heater Company, Di- 
vision of American Foundry Equipment 
Company, Mishawaka, Ind., is market- 
ing a line of electric unit heaters. These 





heaters, known as Electromode, are sold 
in three standard types—one of which 
is an industrial type unit designed for 
suspension from ceilings, wall brackets, 
etc., and for semi-portability around in- 
dustrial plants. 

The outstanding feature of the Elec- 
tromode heater is a cast-in electric heat- 
ing unit. This unit consists of a helicoil 
sheath wire type of resistance heater 
element cast integral with an aluminum 
fin type of grid. The heat transformed 
from electrical energy is conducted 
through the fin area of the heating unit 
and is carried off by forced air circula- 
tion. This unit, according to statements 
of the manufacturer, operates with a 
maximum temperature of 250 deg. Fahr. 
and has no dangerous hot wires or glow 
units. 


® New Phase-Rotation 
Indicator 


A new type of phase-rotation indi- 
cator, in which the outstanding innova- 
tion is the complete lack of moving 
parts, has been announced by the Gen- 
eral Electric Company. Weighing only 
twelve ounces and having over-all di- 
mensions of 5% by 3% by 3 inches, it 
can be carried around easily. This in- 
strument will be found very useful in 
three-phase testing and _ installation 
work, such as the testing and installa- 
tion of three-phase meters and motors. 


ap 





The new phase-rotation indicator em- 
ploys two neon glow lamps and a simple 
circuit which requires no adjustment. 
Suitable terminals are provided for con- 
nection to 110-, 220-, or 440-volt circuits. 

Pressing a centrally located button 
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lights both of the glow lamps. The but- 
ton is then released—and phase-rotation, 
clockwise or counterclockwise, is shown 
by which one of the lamps remains 
lighted. 


® Moisture Control for 
Paper Machines 

The automatic control of the moisture 
content of paper as it dries on the paper 
machine has been one of the most diffi- 
cult problems of the paper industry. 
The reason for this is that a great num- 
ber of factors determine the moisture 
content of the paper and that with pres- 
ent day high speed machines, control 
has to be extremely fast in operation. 

The American Askania Corporation, 
1603 South Michigan Avenue, Chicago, 
Ill, is manufacturing and merchandis- 
ing a control system which has been de- 
veloped in close cooperation with paper 
engineers for this purpose. This control 
is said to be extremely simple and in- 








ik 











stantaneous in response and in most 
installations has maintained the mois- 
ture content of paper within two-tenths 
of one per cent. The controlling mechan- 
ism, mounted on a panel board, can be 
set easily by the machine tender for 
different grades of paper. This mechan- 
ism gives a continuous record of the 
performance of the control, and indi- 
cates interruptions of the drying process 
due to paper breaks or other time losses. 

More detailed information about the 
system will be furnished by the manu- 
facturers upon request. 


® Portable Balance 


A low-priced balance that weighs up 
to 100 grams and has a sensitivity of 
1/100th of a gram has been announced 
by The Chemical Publishing Co. of N. Y. 
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Inc., 175 Fifth Ave., New York, N. Y. 
This balance, known as the Bennett bal- 
ance, is about 12 inches long; is less 
than a pound in weight; and has no 
loose weights to be lost. It has an alloy 





steel knife edge and a highly polished 
agate bearing which make for sensitivity 
and durability; while a special beam 
arrest prevents excessive wear of the 
knife edge and centers the latter auto- 
matically for each weighing. 


® Tubular Case Low 
Pressure Meter 


The Schutte & Koerting Company, 
Philadelphia, Pa., have placed on the 
market a tubular case Rotameter for 
measuring low-pressure liquids and 
gases. In this design of instrument, a 
tapered glass metering tube is set into 
two short fittings which are mounted in 
a support case consisting of a steel tube 
threaded at each end and slotted in 
front for observation of the tube and 
rotor. The stuffing box seat is a steel 
ring force-fitted or welded into the steel 
case. The end fittings confine the pack- 
ing rings. 
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This type of Rotameter is built in sizes 
from 1” to 4” and is suggested by the 
manufacturer for applications in low 
pressure service where the packing will 
not be attacked by the fluid being 
metered. 





























@ Precision Valve Action Unit 
for Diaphragm Valves 


The Taylor Instrument Companies, 
Rochester, N. Y., have announced the 
Taylor “Valv-Precisor” for diaphragm 
valve applications where load changes 
are not a problem but where valve stem 
friction and diaphragm-motor hysteresis 
must be overcome to obtain precision 
control. The instrument mechanism is 
protected by a non-corrosive case and 
cover—the case dimensions being 8 in. x 
5 in. x 2in. The instrument can be used 
in conjunction with any air-operated 
controller on which a direct rigid con- 
nection can be made to the valve stem 
—a 25 Ib. per sq. in. air or gas pressure 
being recommended for most efficient 
operation. The only necessary adjust- 
ment is to adapt the mechanism to the 
full travel of the valve stem. An indi- 
cator which shows the actual percentage 
of valve opening is visible through a 
small glass window. 

The manufacturer claims that, in gen- 


CONTROLLER 





eral, any air-operated controller with the 
aid of the “Valv-Precisor” can position 
the valve disc 50 times more accurately 
when opposed by valve stem friction and 
diaphragm-motor hysteresis than when 
the device is not used. 

For complete details regarding the in- 
strument write to the Taylor Instrument 
Companies, Rochester, N. Y. 


® Coleman pH Electrometer 


A glass electrode pH apparatus, known 
as the Coleman pH Electrometer, has 
been announced by the Wilkens-Ander- 
son Company, 111 North Canal Street, 
Chicago, Illinois. This instrument, 
stated to be accurate to .05 pH and re- 
quiring no outside supports, storage bat- 
teries, or accessories, weighs but. 15 
pounds and is housed in a solid walnut 
case 12 x 9 x 9 inches. A built-in elec- 
tron amplifier permits the use of a 
heavy-wall glass electrode and a meter of 
rugged design, readings being made 
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from a nine-inch dial scale. Both the 
glass electrode and the reference elec- 
trode, mounted on the swinging door of 
the instrument case, are filled and her- 
metically sealed at the factory under a 
process protected by pending patents. 





No preparation of these electrodes pre- 
vious to the use of the instrument is 
required except washing in distilled 
water. 

The primary calibration of the instru- 
ment is made against an enclosed stand- 
ard cell with the circuit being independ- 
ent of tube characteristics or voltage 
variations. 

Complete information about the Elec- 
trometer will be furnished by Wilkens- 
Anderson upon request. 


® Steel Strapping Unit 


A new steel strapping reel and stand 
with a patented coil control that holds 
the strapping tight on the reel and re- 
leases it as needed has been developed 
by the Signode Steel Strapping Com- 
pany, 2600 N. Western Ave., Chicago. 
The coil control, when the desired length 
of strap has been drawn out, stops the 
reel and holds the strap ready for its 
next application. 

This new unit is furnished in three 
combinations—Nos. 10, 9, and 8. The 
No. 10 reel includes stand for seals, 
tools or small shipping units and wheels 





for portability; while the No. 9 comes 
without stand and No. 8 has neither 
stand nor wheels. The last named com- 
bination is said to be extremely steady 
and to serve best when the reel is to 
be used continuously in one place. 








® Reflectors for Mercury 
Vapor Lamps 


Specially-designed reflectors for mer- 
cury vapor lighting have been an- 
nounced by The Miller Company of Meri- 
den, Conn. The new Miller equipment 
includes styles and types of reflectors 
for any type of mounting, for practically 
all industrial locations, and for color 
correction of mercury vapor illumina- 
tion by individual or combination equip- 
ment. 

Miller Combination reflectors permit 
the use of ordinary incandescent lamps 
with the mercury vapor lamp in a single 
fixture with mountings as low as 8 feet. 


® Improved Design of 
Francke Coupling 


The John Waldron Corporation, New 
Brunswick, N. J., has announced some 
changes in the design and materials of 
construction of the Francke flexible 
coupling. All Francke coupling flanges, 
except the larger sizes, are being made 
of a forged high manganese alloy steel. 
The larger sizes are molded of high 





grade semi-steel. Self-lubricating, wax- 
impregnated bronze bushings replace the 
old style dry bushings. Another im- 
provement is in the design of the cross 
pins by which the crucible spring steel 
laminations are held within the keepers. 
The center portion of the cross pins 
which passes through the perforation in 
the laminations is made glass hard. By 
a special process, the ends of the cross 
pins are expanded into the tapered re- 
cesses of the keepers thereby making it 
impossible for them to become loose. 


® New Stainless Steel 
Welding Rod 


A new stainless steel welding rod for 
welding chrome-nickel steels of the 18-8 
type has been announced by The Linde 
Air Products Company, 30 East 42nd 
Street, New York, N. Y. Products fabri- 
cated from treated or stabilized 18-8 
steel by welding with this rod are stated 
to have full corrosion resistance and 
heat resistance in the as-welded condi- 
tion. No heat treatment after welding 
is necessary. 

The rod, containing a definite quantity 
of the element columbium, is known as 
Oxweld No. 28 Columbium—tTreated 18-8 
Welding Rod (Patent Applied For). 
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® New Globe Valve 


A new union bonnet bronze globe 
valve has been developed by the Hancock 
Valve Division of the Consolidated Ash- 
croft Hancock Co., 85 Elias St., Bridge- 
port, Conn. Stainless steel valve discs 
and seat rings, hardened to 500 Brinell, 
are used in this design 4f valve and are 
said to prevent wire drawing, steam 
cutting and galling. The disc is attached 





to the stem in a way to facilitate re- 
grinding. and to insure correct seating. 
Special types of bronze have been de- 
veloped for the valve stem and bonnet. 
The design also provides tight back- 
seating and permits repacking while 
valve is in pressure service. The valve 
is made for steam pressures up to 300 
pounds in both globe and angle patterns. 


® New Steam Trap 


The American District Steam Co., 
North Tonawanda, N. Y., is placing on 
the market a new steam trap of a com- 
bination float and thermostatic type. 
The working mechanism of this trap is 
mounted on the cover. All piping con- 
nections are on the body. The cover 
and working mechanism may be re- 


& i 


moved for inspection and cleaning with- 
out disturbing the piping connections. 
Another feature cited by the manufac- 
turer for this trap is a stainless alloy 
steel reversible valve and seat. 





® Ferrous-Metal Paint 


The Harrington Paint Co., Inc., 1630 
Collamer Ave., Cleveland, Ohio, has an- 
nounced the development of a ferrous- 
metal paint which, it is claimed, makes 
the removal of rust from the metal prior 
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to painting both unnecessary and un- 
desirable as through its use the rusted 
surface becomes an essential part of the 
protective coating. The paint, having 
a base of chlorinated rubber, is said 
to be easy to apply and to dry rapidly. 
Furthermore, the paint is claimed to be 
equally resistant to acids and alkalies 
and their fumes and to be improved by 
salt or fresh water. Sunlight is also 
stated to have a beneficent effect upon 
the painted surface. 

This paint is suggested by the man- 
ufacturer for a priming coat that can 
be covered with any other type of paint 
or for use as a finishing coat itself. 


® Neat Appearing and 
Comfortable Safety Goggle 


A new goggle in which full rocking 
nose pads have been substituted for the 
customary nose piece and with ear- 
pieces of completely insulated flexible 
cable has been announced by the Ameri- 
can Optical Company, Southbridge, Mass. 
This goggle, designated as the F3100 
Ful-Vue Goggle, is fitted with 6-curve 
Super Armorplate Lenses. These lenses 
are stated to be capable of withstanding 
blows approximately twice as heavy as 
those which fracture standard lenses. It 
is also suggested that the surface of 
the lens is exceptionally effective in de- 
flecting glancing blows and that the 





lenses are shaped to fit closely to the 
eyes without interfering with the eye- 
brows or lashes. 

Complete information on the new gog- 
gle may be obtained by writing the 
manufacturer. 


* Oil-Proof V-Belt 

The Dayton Rubber Manufacturing 
Company, Dayton, Ohio, has developed 
an oil-proof V-belt for general industrial 
use that will be marketed under the 
name, “Daycoil.”. The Daycoil V-Belt 
carries the same laminated construction 
principles as the regular Dayton Cog- 
Belts for general transmission applica- 
tions plus a specially designed casing 
of a new synthetic compound to resist 
oil. The oil-proof material used in the 
construction of the belt, known as 
“Dayco,” has such properties of- natural 
rubber as flexibility, plasticity, and re- 
siliency. It also has aging properties 
many times that of rubber and much 
greater abrasive and wearing qualities 
when subjected to oils and solvents. 





® Bantam Ball Bearing 
Allied with Torrington 
Due to the very rapid growth of the 


Bantam Ball Bearing Co. of South Bend, 
Indiana, during the last six years and 


« because of the large resources and allied 


business of The Torrington Company 
of Torrington, Connecticut, arrange- 
ments have been made and approved 
by the Directors of these two companies 
for an exchange of stock. 

The Bantam Ball Bearing Co. will con- 
tinue operations the same as heretofore 
in their factory at South Bend, which 
has been doubled in capacity by recent 
plant additions, but as a subsidiary of 
The Torrington Company. 

Through this arrangement it is ex- 
pected that both companies will be better 
able to more promptly serve their cus- 
tomers and with the combination of re- 
sources and facilities supply a still 
better product. 

The latest balance sheet of The Tor- 
rington Company, at June 30, 1935, 
shows a net worth of $11,000,000.00 with 
current assets of $7,850,000.00 and cur- 
rent liabilities of $681,000.00. Of the 
current assets $4,830,000.00 are in cash 
and Government bonds. 

The Torrington Company is an old 
established Connecticut institution origi- 
nally founded in 1866 and today operates 
plants in Torrington, Conn., Orange, 
Mass., Westfield, Mass., Upper Bedford, 
Quebec, Canada, Coventry, England, and 
Aachen, Germany, where are made ma- 
chine needles of all descriptions, bicy- 
cles, and bicycle parts, ball and roller 
bearings, machine screws, swaging ma- 
chines and metal specialties. 

The Bantam Ball Bearing Co. manu- 
factures ball and roller bearings of all 
types in sizes up to 60” in diameter, 
supplying these for steel mills, paper 
mills, rubber mills and all other heavy 
duty types of machinery, and has been 
for some time the largest supplier of 
needle bearings in the automotive, air- 
plane and submarine industries. It was 
particularly responsible for the success 
of the rollers used in free-wheeling units. 

According to the management of The 
Torrington Company, it is the intention 
to maintain the newly acquired plant 
at South Bend, with no changes in 
personnel at this time being contem- 
plated and with K. L. Herrmann, gen- 
eral manager of the Bantam Company, 
continuing to act in that capacity for 
the new owners. 


® Seventh Annual Inter- 
national Bates Convention 


The Seventh Annual International 
Convention of the manufacturers of Bates 
Multi-Wall Paper Bags was held at the 
Waldorf-Astoria hotel the week of Sep- 
tember 17. Fifty delegates represent- 
ing fifteen countries were present. 

Among those attending the conven- 
tion were leading kraft paper manu- 
facturers from Sweden, Norway, Fin- 
land, Germany, France and Mexico who 
have found in the multi-wall paper 
bag an important outlet for the in- 
creased consumption of kraft paper. 
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® Oxford Making Paper 
Machine Alterations 


The Oxford Paper Co., Rumford, Me., 
now has in process the modernization 
of its paper machines with the idea of 
product improvement and economy of 
machine operation. According to the 
present program, eight machines will be 
completed early in 1936. 

At the wet end of the machines, Four- 
drinier alterations are being made in- 
cluding improvements to the head box 
design, Fourdrinier changes, table roll 
support, deckle devices and slices. 

On the dryer sections of the machines, 
additional dryers and breaker rolls are 
being added and a general rearrange- 
ment is included for the control of the 
dryer felts and dryer drive which will 
permit drying paper at lower tem- 
peratures with the consequent improve- 
ment in quality of product. Dryer 
steam control systems of the automatic 
temperature control type and improved 
condensate equipment is being installed. 
With these changes, the greatest de- 
gree of flexibility will be secured to 
meet the requirements of the wide va- 
riety of papers made in the Oxford 
mill. 

On the dry end of the machine, al- 
terations are being made to the reel 
drives, the winder drives and the cal- 
ender air system to improve control. 

Other equipment being added im- 
cludes new cantilever suction couch 





rolls, cross wire oscillating equip- 
ment, complete roller bearings for 
all table, wire and breast rolls and 


hypoid drives including magnetic 
clutches for the couch rolls. Dryer 
felt equipment of the most modern 
type is being installed which is in- 
tended to allow drying operation to 
be carried on under the most favor- 
able conditions so far as paper quality 
is concerned. 


® Mohawk Paper Mills Corrects 
Rumor of Closing 


Rumors have spread that the Mohawk 
Paper Mills, Inc., Cohoes, N. Y. would 
close its mill on October 1. The com- 
pany wishes it understood that there has 
been absolutely no basis for this errone- 
ous information. 

It is stated, however, that the com- 
pany’s local sales office in Boston has 
been closed as of October 1, and Boston 
will be covered direct from the mill by 
George F. Morrison. 


® George W. Gilkey 


George W. Gilkey, president of the 
Michigan Paper Company with plants 
at Kalamazoo and* Plainwell, Mich., 
passed away October 7 in Grand Rapids, 
Mich., from injuries received in an auto- 
mobile accident. Mr. Gilkey succeeded 


his father as head of the company a 
number of years ago. 

Mr. Gilkey was returning from a hunt- 
ing trip when the accident occurred. Dr. 
Charles Woodhams, of Plainwell, who 
was with him at the time of the accident, 
was injured critically. 
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® New Catalogues and 
Publications 

Paul O. Abbe Inc., Little Falls, N. J.— 
A new 8-page folder describes in detail 
this company’s line of ball and pebble 
mills and mixers for both laboratory and 
production work. The folder is well illus- 
trated and contains a number of dimen- 
sional tables. Copies on request. 


American Manganese Steel Co., Chicago 
Heights, Ill.—Two new bulletins recently 
published by this company are: No. 10 
featuring Amsco Nickel Manganese Steel 
Welding Rod; and No. 20 covering the 
Amsco Hard-Facing Welding Rods Nos. 
459 and 217. These folders contain a con- 
siderable amount of descriptive material 
with illustrations and interesting data. 


Brown Instrument Co., Philadelphia— 
On the occasion of its 75th anniversary 
this company is offering to the industry 
@a@ new operated controller, known as 
Brown Air-o-Line, and has issued a most 
attractive catalogue featuring these in- 
struments, The simplified construction 
and ease of adjustment obtainable in this 
controller is portrayed by text and a num- 
ber of very fine illustrations. “Tuning 
in” the throttling range, automatic reset 
and the interchangeability of control units 
are fully explained. Copies on request. 
Those interested should request Cata- 
logue No. 8900. 


Combustion Engineering Co., Inc., New 
York City—A 4-page bulletin titled “Pres- 
sure Vessels, Fabricated Plate Work,” 
deals with a variety of pressure vessels 
and fabricated plate work as furnished by 
this company for various process indus- 
tries. Included and illustrated in this 
bulletin are rotary digesters for pulp and 
paper mills. Both welded and riveted 
construction are covered and the shop 
facilities for producing, annealing and 
X-raying such equipment are reviewed. 
Another folder, “Boiler Plant Equipment,” 
describes in condensed form all the types 
of boilers, complete steam generating 
units, stokers, pulverized fuel systems 
and heat recovery equipment furnished by 
that company. 


Esterline-Angus Co., Indianapolis, Ind. 
—A very interesting booklet recently is- 
sued by this company, is entitled Solving 
Industrial Crimes. The descriptive mat- 
ter features Esterline-Angus graphic in- 
struments which have numerous paper- 
mill applications. 


General Electric Co., Schenectady, N. Y. 
—Included in new literature recently is- 
sued by this company are the following 
publications: No. GEA-14270 “The Gen- 
eral Purpose Automatic Time Switches,” 
No. GEA-2177 “G-E Power Selsyns,” and 
GEA-246D “High-speed Synchronous Mo- 
tors 7500 Series.” 


B. F. Goodrich Co., Akron, O.—A 12- 
page illustrated bulletin describes the 
properties of this company’s new syn- 
thetic rubber-like material ‘“Koroseal.” 
The various forms in which this material 
is available and the uses for which it has 
been adapted are included. Copies may be 
had by writing the Mechanical Rubber 
Goods Division of the company. 


Hancock Valve Division, Bridgeport, 
Conn.—Two new bulletins have just been 
released by this company. One describes 
the new Hancock Flocontrol Valve, which 
is a combined valve and control instru- 
ment. The other gives details on the 
new Hancock Union Bonnet Bronze Valve, 
the valve with the superhard stainless 
steel trim that is claimed to resist steam 
cutting and wire drawing throughout its 
long life. Copies on request. 

Harnischfeger Corp., Milwaukee, Wis.— 
A 24-page booklet just published covers the 
complete line of P&H-Hansen Arc Weld- 
ers from 50 to 800-ampere units as well 
as welding fixtures and accessories. 
Copies on request. 

Johns-Manville, New York City—A new 
catalogue describes most of the industrial 





products manufactured by this company 
such as insulation materials, packings, re- 


fractories, roofing and siding, flooring. 
friction materials, electrical materials and 
transite pipe. The text is amplified with 
a large number of illustrations, diagram- 
matic sketches and tables. Another pub- 
lication just released contains Facts 
About Built-Up Roofs. In this graphi- 
cally illustrated brochure, many questions 
concerning roofs are answered. Drawings 
show construction details of the most 
commonly used roofs and are supple- 
mented by a complete table which sets 
forth the surface, underwriter’s rating, 
materials used in construction and weight 
per 100 sq. ft. for the many types. Copies 
of both these publications may be had 
upon request. 


Lawrence Machine and Pump Corp., 
Lawrence, Mass.—A new bulletin No. 205 
covers this company’s line of high density 
paper stock pumps. The bulletin de- 
scribes fully the construction of this line 
of pumps which have been designed es- 
pecially for the pumping of heavy paper 
stocks, and includes several interesting 
illustrations and installation views. 


Leeds & Northrup Co., Philadelphia, Pa. 
—This company has just issued a new 
bulletin on Micromax automatic pH con- 
trol for “Improved Alum Treatment of 
Board Stock.” The application of this 
control to the manufacture of board is 
concisely covered in the bulletin. There 
is also an elevated drawing of a typical 
arrangement of Micromax pH control in 
a board mill. Copies may be had by ask- 
ing for Bulletin 709-A. 


Rag Content Paper Manufacturers, 122 
E. 42nd Street, New York City—As a fea- 
ture of its fall advertising campaign, a 
new brochure “When to Use Rag Papers,” 
has been published by this association. 
This brochure is being distributed through 
fine paper merchants, 300 merchants co- 
operating in this campaign. The brochure 
is lithographed in three colors on 100 per 
cent rag paper and is beautifully illus- 
trated with wash drawings depicting 
office scenes and industrial backgrounds 
identified with prominent users of rag 
papers. Copies of the brochure may be 
had by writing to the Rag Content Paper 
Mfrs., at the above address. 


Reeves Pulley Co., Columbus, Ind.—A 
new Speed Control Handbook has just 
been issued which gives extensive infor- 
mation on modern methods of variable 
speed regulation for industrial machines 
of all types. This book outlines the de- 
velopment of methods of speed control. 
It points out the qualifications that 
modern speed control equipment should 
possess and describes and illustrates the 
variable speed transmission and _ vari- 
speed motor pulley. There is a great deal 
of engineering information with dimen- 
sional drawings and tables—altogether 
the book contains 112 pages and is nicely 
bound with stiff cover. 


Stonhard Company, Philadelphia, Pa.— 
This company, which specializes in the 
field of industrial maintenance and con- 
struction materials, has just issued a 
guide to successful methods of keeping 
floors, roofs, walls and foundations in 
good repair. There are 24 pages profusely 
illustrated, and so designed that main- 
tenance men, purchasing agents and plant 
superintendents can gather a wealth of 
information from it. Copy may be had 
by requesting by title, “Over the Rough 
Spots.” 


Synthane Corp., Oaks, Pa.—A new folder 
is devoted to Synthane Laminated Bake- 
lite for mechanical application. The es- 
sential physical, electrical, chemical and 
mechanical properties of Synthane are 
given. Some of the more important ma- 
terial strength values, representative uses, 
machinability, types of stock, shapes and 
colors are also included in the contents. 
One. section deals with Synthane Silent 
Stabilized Gear Material and methods of 
gear cutting. 
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DRY PAPER cnmcl Sea ToR ar ie Ge vereme 
EVE N LY DEAERATING FEED WATER HEATERS, REDUCING VALVES 


STICKLE STEAM SPECIALTIES COMPANY, 2217 VALLEY AVENUE, INDIANAPOLIS, IND. 


STEAM TRAPS, OIL AND STEAM SEPARATORS 


STICKLE AUTOMATIC STEAM CONTROLS 
TION ECONOMIZERS FOR HEATING AIR 








LAMOTTE SERVICE 
pH Control—Boiler Feedwater Control— 
Chlorine Control 


Standard Routine Tests Developed by LaMotte Research 
Department Promote Better Control of Processes 


La Motte Outfits are accurate, they are inexpensive, and they are 
easy to operate. Send for further information. 


LaMOTTE CHEMICAL PRODUCTS CO. 
| 436 LIGHT STREET BALTIMORE, MD. 





pH CONTROL CHLORINE CONTROL 

in the Beaters in Treating Mill Water Sup- 
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—— of Mill Water Sup- Dissol Oxyg y a - ° Hard. 
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““READY 


DRESSED” MILL COGS 


LABOR SAVING—TIME SAVING 





THE MOST 
ECONOMICAL 
FILLINGTHAT 

CAN BE PUT 
IN A MORTISE 

WHEEL 





Ready 
Dressed | 


QUICK SERVICE ON ALL SIZES 
THE N. P. BOWSHER CO., So. Bend, Ind. 

















Pulp and Paper Mill Screens 


of STAINLESS STEEL—COPPER—BRO 
MONEL — CHEMICAL RESISTING ALLOYS 


Perforations that are accurate in size and alignment 
ANY METAL «2» ANY PERFORATION 


Harrington & 


PERFORATING 
5654 Fillmore St., Chicago, Ill.@114 Liberty St., NewYork, N.Y. 
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THE CORROSION RESISTANT ALLOY 
CAST e ROLLED e FABRICATED 
for all equipment exposed to corrosion by sulphite acids 
MICHIGAN STEEL CASTING CO., DETROIT, MICH 











CORROSION RESISTING LININGS 


STEBBINS ------- 


ENGINEERING & MANUFACTURING CO. 


SEATTLE WATERTOWN, N.Y MONTREAL 
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For The 
Papermaker’s 
Library 


Pegging Research Around the World, by Dr. Louis E. 


Identification and Microscopy of Woods and Wood Fibers 
Used in the Manufacture of Pulp, by Ellwood S. Harrar 
and J. Elton Lodewick. 

Lessons in Paper Making, Part 1, by Harry Williamson. 

Lessons in Paper Making, Part 2, by Harry Williamson. 

Practical Helps for the Mill Man. 

Each one of these publications contains a wealth of information, 
and they are priced at only fifty cents per copy prepaid. 


THE BADER 
INDUSTRY 


333 North Michigan Avenue 
CHICAGO ILLINOIS 
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Aligning Paper Mill Pulleys 
of Different Width 
W. F. Schaphorst, M. E. 


T IS easy for the average paper mill mechanic to align 
pulleys of the same width. An ordinary cord may be used 

as illustrated to do it. Light, touching contact of the rim 
edges of both pulleys is all that is necessary. 
But where the pulleys are not of the same 
width a little calculation is necessary. First 


as suggested for pulleys of the same width. 
Then make a mark on the shaft of the nar- 
row pulley to indicate its position and move 
that pulley in a direction away from the 
cord. 
The distance to move the narrow pulley 
then may be calculated by subtracting the 
width of the narrow pulley, in inches, from 
the width of the wider pulley, in inches, and 
dividing the difference by 2. The quotient 
will be the distance, in inches, to move the 
narrow pulley from the mark made on the 
shaft. The moving of the narrow pulley the 
calculated distance places the two pulleys in 
perfect alignment. 
For those who prefer formulas to rules, 
. the following formula may be used: 
D=L—S 


2 





Where 

D = distance in inches to move the 

narrow pulley; 

L, = width of wider pulley in inches; 

S = width of narrow pulley in inches. 

Example: If the pulleys are 7 in. and 4 in. wide, respec- 

tively, the above rule and formula indicate that the narrow 
pulley must be moved 1.5 inches — (7—4) or 1.5 inches. 


2 
® Plans Set for Industrial Materials Exhibit 


Many new materials and new industrial manufacturing 
processes will be dramatically displayed at the Third Annual 
Industrial Materials Exhibit to be held in the Hotel Astor, 
New York City, on October 21-25. This exhibit is independ- 
ently sponsored by a group of more than forty manufacturers 
in a variety of industries. 

Features of the show will include new types of plastic 
materials and their applications—Bakelite Corporation; ex- 
amples of modern molded plastic pieces—Boonton Molding 
Company; recently developed water emulsion nitro-cellulose 
lacquers for paper and paper board—Hercules Powder Com- 
pany; the manufacture of felt and its countless uses—Amer- 
ican Felt Company; the evolution of the screw from prehis- 
toric Eskimo spearpoints to present-day self-tapping screws 
—Parker-Kalon Corporation; new combination lacquer enam- 
els—Maas & Waldstein Company; stainless steel aeronautical 
instrument parts and equipment—Ericsson Screw Machine 
Products Co.; grinding wheels made from genuine South 
African diamonds—Carborundum Company; and precision 
steel bearings—Norma-Hoffmann Bearings Corporation. 

Other manufacturers which will announce recent develop- 
ments in the industrial field are the American Hard Rubber 
Company, American Steel & Wire Company, Brown Company, 
Peter A. Frasse & Company, Gillespie-Rogers-Pyatt Company, 
Mt. Vernon Die Casting Corporation, Spaulding Fibre Com- 
pany, Stackpole Carbon Company, The Texas Company, B. D. 
Drakenfeld Company, Hazel Atlas Glass Company, Rawlplug 
Company, and Hillman Brass & Copper Company. 

Tickets of admission may be secured from the manufactur- 
ers participating in the exhibit. 


® The Paper Industry Situation in China 
According to Side Runs of the Paper Trade, official publi- 
cation of the Bureau of Foreign and Domestic Commerce, 
paper mills in China utilizing machinery may be divided 
into two classifications, in each of which are an approximately 
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align the pulleys in precisely the same way) 





even number of mills: (a) those manufacturing cardboard 
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“MIGHTY CONVENIENT 
and a darned good 


PIPE 





HERE isn’t much we could add to this straight-from- 

the-shoulder opinion of a veteran paper-mill 
engineer . . . “Armco Spiral Welded Pipe is mighty 
convenient to get, and a darned good pipe.” e¢ It’s 
convenient to get, because all you have to do is send in 
your specifications and Armco Spiral Welded Pipe will 
be “tailor-made” for your job and shipped promptly. 
e It's good pipe because it handles easily, goes in fast, 
induces high flow through its smooth inner walls, and 
really stands up in hard paper-mill service. « What 
more could you ask of pipe? The country’s leading 
paper mills don’t ask any more— 
and they show their satisfaction by 
using Armco Spiral Welded Pipe for 
most requirements. Try it just once; 
and you'll be convinced, too. Put 
your specifications into the mails 
today. 





THE AMERICAN ROLLING MILL COMPANY 


PIPE SALES DIVISION . MIDDLETOWN, OHIO 































GEORGE F. HARDY 


Consulting Engineer 
305-309 Broadway, New York City, N. Y. 
> a 
Member—Am. Soc. C. E.—Am. See. M. E.—Eng. Inst. Can. 


Consultation Paper and Pulp Mills 
Reports Hydro-Electric and 
Steam Power Plants 
Plans and Specifications 


Valuations 
Estimates 








HARDY S. FERGUSON & COMPANY | 


CONSULTING ENGINEERS 
200 FIFTH AVENUE NEW YORK CITY 


Hardy S. Ferguson—Member A.S.C.E. A.S.M.E. EJ.C. 
Moses H. Teaze—Member A.S.C.E. A.S.M.E. EI.C. 
J. Wallace Tower—Member A.S.C.E. A.S.M.E. 


Consultation, reports, ( PULP AND PAPER MILLS 
aes ee gna \ AND OTHER INDUSTRIAL PLANTS 
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The TRADE MARK 
OF GOOD FELTS 





The Waterbury Felt Co. 
SKANEATELES FALLS, N.Y. 
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English China Clays Sales Corporation 
551 Fifth Avenue, New York City 
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and wrapping paper, and (b) those manufacturing Chinese 
writing and printing paper. There are six of the former, 
distributed among the coastal cities of China. These mills 
use only native raw materials, and consequently import no 
pulp. The eight mills producing writing and printing papers 
are located principally in the city of Shanghai. Only one of 
these is equipped with what might be considered up-to-date 
machinery. All of them consume imported pulp, supple- 
mented with rags and waste paper. Imported pulp require- 
ments are estimated in the neighborhood of 9,000 tons an- 
nually, consisting entirely of sulphite pulp. The United 
States, Canada, and the Scandinavian countries are the 
principal competitors for this trade. Since 1931 the amount 
of pulp imported has increased steadily, receipts having 
risen from 84 tons (long ton of 2,240 pounds) during that 
year to 5,069 tons in 1932, 7,275 tons in 1933, 10,363 tons in 
1934 and 8,338 tons during the first six months of 1935. 
About four-fifths of these imports are consumed by the mills 
in Shanghai. 

At the present time no pulp is manufactured in China by 
the machine process. In an effort to become less dependent 
upon the importation of foreign paper and pulp the Ministry 
of Industries has been studying the feasibility of establishing 
mills in the vicinity of Wenchow, Chekiang Province. The 


three sites under consideration have been chosen because of | 


their proximity to the timber supply and their convenient 
location for transportation. The practicability of this scheme 
is considered doubtful by those conversant with the pulp and 
paper market in China. It is pointed out that the manu- 
facture on a large scale of newsprint, which it is intended 
the projected plant shall produce, requires the use of thous- 
ands of tons of long fiber coniferous wood, and it is doubtful 
if the supply in China is adequate for any length of time. 
After this supply is exhausted, it will be necessary to import 
pulp, and the importation of mechanical pulp is considered 
impractical. (Vice Consul Julius Wadsworth, Shanghai). 


® Import Committee Issues Special Report 
Giving Analysis of Anti-Dumping Act 

In view of the agitation of a group of American industries 
for a new Anti-Dumping Act, and the consequent introduc- 
tion of the so-called Harter Bill, H. R., 8603, the Import 
Committee of the American Paper Industry has issued a 
special report giving an analysis of the existing Anti-Dump- 
ing Act, the Anti-Dumping laws of other nations, and the 
Paper Industry’s experience under the existing Act. The 
report shows that in ten years the Import Committee has filed 
thirty-three complaints of dumping of various papers, and 
that in only one instance has a dumping ruling been issued 
by the Treasury Department. The complaints have usually 
been dismissed on the ground that the American industry 
did not prove injury by the dumping of the foreign papers. 
Under the proposed bill, injury is assumed to be automati- 
cally suffered if foreign merchandise is sold at prices less 
than the usual prices in the country of origin. 

Glassine from Austria being sold duty paid at about 10% 
cents per pound, appears on Customs import statistics as 
valued at nearly 13 cents per pound, foreign mill value, and 
duty is being paid on this value. The situation is so evi- 
dently questionable that the Import Committee of the Amer- 
ican Paper Industry has asked for Governmental investigation 
on the ground of dumping. 

Envelopes of decorated writing paper have been held duti- 
able at a rate 5 per cent higher than that claimed by the 
importer. 

Red spinning vegetable parchment imported in strips one 
inch wide will henceforth be classified for duty, not as 
material, at 2 cents per pound and 10 per cent, the rate for 
vegetable parchment, but as articles made of such parchment 
at 5 cents per pound and 20 per cent. 

The Treasury Department has reaffirmed its ruling that 
all pulpboard in sheets must be marked with the country of 
origin. In administering this provision, Customs officials 
will consider pulp board to be a board made entirely or of 
approximately 90 per cent mechanical wood pulp. 

Finnish M. G. Kraft Wrapping Paper is found to be sold 
for export at less than the home market price, and duty 
is now being levied on a basis of about 10 per cent higher 
than the actual export sale price. 
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CERTIFIED RATINGS 


MOVE MORE AIR 
AT LOWER COST! 


This sweeping guarantee assures a degree of 
made even greater by the low original 

cont end Cary low depreciation of PROPELL- 
AIR FANS. For a degree of me ay = which 


we honestly believe miined PROPELL? by other fans 
—tspecify cesmn-tiaed P OPELLAIR : FANS 
fer all ventilating and 


soPELLAIR 


gor illustrated literature 
and complete 40-page 
Catalog, write ... 


PROPELLAIR, INC., Springfield, Ohio 












POOLE 
Flexible Couplings 





The Poole flexible coupling combines great mechanical 
strength with an unusual capacity for adapting itself to 
ordinary shaft misalignments. It has no springs—rubber 
—pins—bushings—die castings or any flexing materials 
that require frequent replacement. 

Using strong specially treated steel forgings, long 
wearing gears in constant bath of oil, this coupling 
eliminates your coupling troubles. 

Oil Tight—Dust Proof—Free End Float— 
Fully Lubricated 
Send for a ‘copy of our 
Flexible Coupling Handbook 


PooleFoundry@MachineCo. 
Baltimere, Maryland 











1864 The Qualifications of 1935 


EXCELSIOR FELTS 


are embodied in their name 


Elimination of felt marks 

X actly as you want them 
Carefully manufactured 

E asy starting and non-blowing 
L asting qualities 

Satisfying performance 

I mmeasurably successful 
Order today and 

Reduce your felt costs 


CYLINDER WETS 
(Open and water shedding) 


71 years of experience in felt manufacture. 
Maximum tonnage obtained if run over 


| EXCELSIOR FELTS 


Manufactured by 


KNOX WOOLEN COMPANY 


CAMDEN, MAINE 


Sold by 


BULKLEY, DUNTON & COMPANY 


75 Duane St., New York, and direct 
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The best test of the value of a Fourdrinier 
wire is on a paper machine. There can be 
no substitute for that experience. 


Lindsay Fourdrinier Wires 


successfully meet that test. We furnish 
them in Longcrimp and Modified Long- 
crimp, Duo-Wear and Regular Weave. 


v 
The Lindsay Wire Weaving Co. 
14025 Aspinwall Avenue Cleveland, Ohio 
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CHEMIPULP PROCEss., INC. 


CHEMICAL PuLP MiL- ENGINEERS 
CHEMICAL PULPING PROCESSES, OPERATING SURVEYS 
APPRAISALS ESTIMATES 
WOOLWORTH BUILDING 
WATERTOWN, N.Y. 


CANADIAN AGENCY: 319 CASTLE BUILDING, MONTREAL, P. Q. 
PACIFIC COAST OFFICE: 3311 FIRST AVE., SOUTH, SEATTLE, WASH. 








VEST POCKET POWER PLANTS 


=——— - oom occupied, low over-all cqasatiag costs, high and 
Complete powe ,_relabiity iow Scapetian conibinss of Pulp ont Pager 
—_ ¢ power plants to meet any operati itione o ip 
mille or other Industrial service.  Seeineeriag and Construction. 


Satisfactory Services Always Guaranteed. 


FERGUSON ENGINEERS 


Power Specialists 
Monadnock Bidg., Chicago 
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The Paper Industry Safety Contest 
July 1, 1935 to June 30, 1936 
Cumulative Scores as of August 31 
53 Mills Maintain Record 



























































PERFECT SCORES 
Division |—Paper and Pulp Mills 
PARTICIPANT MILL LOCATION 
< oe & Whitney Co. Algonquin & Taconnet Waterville, Me. 
5 t Paper to ke Michigan 
. Michigan 
3 Ba Paper Corp. Three Rivers Michigan 
S 
y, Ltd. Campbellton New Brunswick, Can. 
--} Neenah, Wis. 
e. Nekoosa-Edwards Paper Co Nekoosa Port Edwards, Wis. 
3 , Ltd. Madawaska Maine 
we St. Co. Woodland Maine 
oO ntainer . neinnati 10 
Cor Corp. of America Cincinnati Ohi 
Products, Ine. Vernon California 
*Container Corp. of i Manayunk Philadelphia, Pa. 
inental Paper & Bag Corp i —7 
Finch Pruyn & Co., Ine. Glens Falls New York 
Continental & Bag Corp York Haven Pennsylvania 
Oo Crystal Tissue Ohio 
Escanaba Paper Co. Michigan 
& Hoheng Paos & Fibre Co Five Div. Gon Bes. We 
(=) tonagon ic n 
§ Conmliated Water Power & . - in Rapide,Wi 
Paper Co. isconsin . Wis. 
Harriman Co.  aaraee Tennessee 
Consolidated Water Power & 
Paper Co. Biron Wisconsin Rapids, Wis. 
Kimberly-Clark Corp. i Neenah, Wis. 
Union Bag & Paper Corp. Fenimore Hudson Falls, N. Y 
International Paper Co. Webster Orono, Me. 
“International Paper Co. Little Island No. Tonawanda, N. Y. 
Bird & Son, Ine. Phillipedale Rhode Island 
ay Mey & Whitney Co. Aroostook & Cobbossee Gardiner, Me. 
Pout H sSlpte& Paper C — Port Hore Mich 
uron ite 0. ‘ort Huron, Mich. 
S Central Fibre Prods. Co. Tama lowa 
Bs U. 8. G Co. No. Kansas City Missouri 
© Central Fibre Prods. Co. Vincennes Indiana 
= International Co. Livermore Chisholm, Me. 
o iding Pitre Co. Ine New Mill Milton. N. H. 
. 8. Gypsum Co. io 
poy & Whitney Co. pa Madison, Me. 
Central Fibre Prods. Co. Mt. Carmel Illinois 
Spaulding Fibre Co., Inc. awe No. Rochester, N. H. 
i Ril Maine 
Co Rockport Indiana 
Division |1—Remanufacturing 
Union Bag & Paper Corp. y Hudson Falls, N. Y. 
Union Bag & Paper Corp. rocers Hudson Falls, N. Y. 
ew Orleans Corrug. Box Co. : 
Bogalusa Louisiana 
Continental = Bag Corp. Elisabeth ate 4 
ni ew Jersey 
& Son, Inc. Chicago Illinois 
Kimberly-Clark Atlas Ap n, Wis. 
Container Corp. of Anderson I 
iner Corp. of America Natick Massachusetts 
*Pollock Paper & Bag Co. Dallas Texas 
Ti Corrugated Box Co. Dallas Texas 
*U. S. Gypsum Co. Genoa Ohio 
IMPERFECT SCORES 
Disabling | Frequency Disabling | Frequency 
Nataher Rank| Injuries Rate wales Rank | Injuries Rate 
P- 27 5 2 3.196 P- 59 13 1 9.586 
P- 19 6 1 3.799 P- 37 14 1 10.156 
P- 2 7 2 7.387 P-103 15 1 16.063 
P- 12 8 2 8.524 P- 7 16 1 16.073 
P- 31 y 2 9.292 P- 4 17 2 17.266 
P- 4 10 2 9.859 P- 75 18 2 .795 
< P- 18] 11 4 11.382 P-111 19 2 24.818 
P- 1 12 5 11.642 Oo P- 6) 2 2 28.120. 
& P- 62] 13 4 12.184 P- 47} 21 2 32.447 
S P- 67} 14 5 12.628 || P- 29] 22 3 33.894 
= P-102 15 5 13.719 © P-10 | 23 5 42.352 
S p- 69} 16 4 14.826 || P-88| 24 4 42.592 
P- 10} 17 4 15.272 |]9 P- 14] 25 3 350 
P- 95 18 4 16.516 P-107 | 26 3 45.799 
P- 13 19 6 20.297 P- 48 27 4 51.028 
P- 74} 20 7 22.981 P- 34 | 28 4 58.816 
P- 87} 21 7 26.421 P- 89 | 29 5 64.804 
P- 73 ll 33.877 P- 33 30 6 69.112 
P- 49} 31 5 70.659 
P- 23 8 1 5.341 P- 50 | 32 9 132.013 
P- 11 9 1 6.364 
P- 68} 10 1 6.435 P-117 19 1 21.589 
P- 45 ll 1 6.652 P- 98 | 20 2 39.689 
P- 51 12 1 7.348 P- 90 21 1 40.568 
m P-li2} 13 1 7499 11Q P-80| 22 3 51.209 
P- 21 14 2 10.394 a P-!] 2 2 55.010 
& P- 3) 18 3 18335 ||> P-42| 24 2 65.187 
S P-40| 16 4 20.053 ||2 P-2%4| 25 3 905 
= P-60| 17 3 20.070 jin P-99} 26 2 70.849 
S P- 16] 18 3 20.330 P- 8] 27 2 71.225 
P- 25) 19 5 27.050 P- 53 | 28 2 79.561 
. = * : ao P-106 | 29 4 79.987 
. a 3 s ous R2i | 13 a 6.406 
® : 14 2 1 yt 
- 15 2 12. 
*No August Report: One-month total R- 6 16 4 17.404 
only. R-10 | 17 3 32.564 
*R-14 18 1 67.843 
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When 34,269 technical men agree, their 
conclusion is worth heeding. 34,269 execu- 
tives, chemists, engineers, operating men, 
etc., registered at the 1933 Chemical Ex- 
position. Registrants came from 42 
States of the United States and 27 for- 
eign countries. That they invested their 
time and money to see what’s new is the 
strongest of reasons for not missing this 
year’s exposition—more vital, more valu- 
able, more important to the paper indus- 
try in every way than ever before. 


To visit the Chemical Exposition is gen- 
erally recognized as a step necessary to 
keep abreast of the times—note the in- 
creasing volume of registrations year by 
year. Join these 34,269 of your fellow 
workers this year and get the same ad- 
vantages which they will enjoy and 
capitalize. 
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RELIANCE ALL-STEEL FRAMES 
INSURE PERMANENT ALIGNMENT 


—and the importance of permanent alignment 
can hardly be over-emphasized. It has much 
to do, for example, with maintaining high efh- 
ciency and good power factor through preserv- 
ing a uniform air gap. 


The frames of Reliance Type “AA” Squirrel- 
cage Induction Motors are fabricated entirely 
of bar steel electrically welded. That means 
abundant strength without excess weight. The 
stator laminations are assembled with the frame 
under pressure and a retaining ring welded in 
place. The stator assembly is also welded to the 
cross braces of the frame. 
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The whole motor is designed for long, care-free 
service. Heavy steel feet afford ample support. 
The core stays tight, held securely within a rigid 
housing. Ball bearings are mounted in dust- 
tight cartridges. The bearing brackets are 
sturdy. Motor shafts have a liberal factor of 
safety. The windings receive three full varnish 
Saas treatments followed by thorough baking and a 
coat of enamel. 
Type “AA” Reliance 
Ball-bearing, Squirrel- 
cage Induction Motor 


with sliding base and 
paper pulley. 





















Rugged Reliance all-steel frame and 
laminations, ready for windings 


Even the smallest Reliance “AA” Squirrel-cage 
Induction Motors feature the all-steel frame and 
the same points of rugged construction. Strength, 
rigidity, permanence of alignment, low-cost opera- 
tion and reduced upkeep are the result—despite 
the severe conditions characteristic of the paper 
industry. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1088 Ivanhoe Road Cleveland, Ohio 


Branches: Birmingham, Boston, Buffalo, Chicago, Cincinnati, Detroit, 
New York, Philadelphia, Pittsburgh 
Representatives in other principal cities 
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GENERATION + 


This section turns the searchlight on 
power and its allied problems, show- 
ing big possibilities to save. Oppor- 
tunities to improve conditions, meth- 
ods, apparatus will be discovered. 
Worth while practices suggest new 
ideas and wider usages of equipment. 





® Sulphation of Storage 
Batteries 


Sulphation is a term applied to a com- 
mon and serious type of storage battery 
trouble which manifests itself in the for- 
mation of a white scale on the plates. 
This scale, known as sulphate, is almost 
irreducible and causes shedding of ac- 
tive material, buckling, loss of capacity, 
increase of internal resistance, and low- 
ering of the efficiency of the cell. Since 
the formation of ordinary lead sulphate 
in a cell is a perfectly legitimate proc- 
ess, the formation of the white scale 
might, more correctly, be termed over- 
sulphation. Over-sulphation may be 
caused by excessive discharge rate, over- 
discharge, or too strong an electrolyte. 
A battery should never be permitted to 
stand idle uncharged after discharge, as 
the sulphate will form rapidly. 

The best treatment for sulphated 
plates is a matter of opinion. Some 
recommend charging at very low rates 
for long periods of time, thus reducing 
the sulphate. Others believe that high 
charging rates give better satisfaction. 
Lyndon is of the opinion that the charg- 
ing rate of sulphated plates should be 
determined by means of a thermometer, 
i. e., that the charging rate should be 
as high as possible with the temperature 
of the electrolyte not to exceed 105 
deg. F. 


® Electrical and Steam 
Engineering Meet in the 
Power Plant 


It has not been many years since there 
was a fairly definite line of demarcation 
between the steam and electrical end of 
power plant work. The electrical man 
had his operating problems and the 
steam man dealt with the operation of 
apparatus for developing and utilizing 
steam. 

Today, however, this distinct division 
of work does not exist. Electrified aux- 
iliaries, remote control of operations by 
electrified means, including in many 
cases both heat balance and combustion, 
have brought the steam and electrical 
problems into intimate contact. 

As a result power plant operators 
have come to look upon the problems 
of power production as a unit rather 
than as two isolated branches of engi- 
neering art. For that reason the man 
whose work deals primarily with the 


UTILIZATION + 


MAINTENANCE 


By W.S. JOULE 


electrical side of the station must be 
familiar with steam problems. In the 
same way the steam man must have a 
thorough knowledge of the electrical 
equipment which affects operations on 
the steam side of the generating equip- 
ment and should also take more than a 
passing interest in electrical equipment 
beyond the generator. 

There is only one road to successful 
station operation and that is to have a 
complete understanding of the station 
problems in their entirety. 


® New Employees Suffer Most 
From Accidents 


Safety Records kept by one industrial 
organization over a period of years 
shows that employees of less than 6 
months’ service have suffered 35 per 
cent of the total number of accidents, 
although this group made up less than 
10 per cent of the payroll. 

This record shows the need for the 
new man to study the precautions and 
safety measures that are employed by 
the older men. It serves also as a warn- 
ing to foremen to use the greatest care 
in educating new employees, informing 
them of any particular hazard in their 
work. 


® To Stop Static Electric 
Troubles 


Most users of belts have had trouble 
with static electricity which is often a 
dangerous thing. 

It is always caused by friction in some 
form or other. This may be and often 
is due to belt slippage. If the belt is not 
allowed to become too dry by keeping it 
treated with a good belt dressing so that 
it will not slip, the starting troubles can 
usually be eliminated. 

Where this treatment fails to do the 
work, soft metallic brushes suspended 
over the belt in such a way that actual 
light contact is made without wearing 
or interfering in any way with the 
operation of the belt will take care of 
the difficulty if the brush is grounded. 
The remedy is frequently used and 
solves the problem effectively. 


® Much May be Learned From 
Large Plant 


It is frequently stated that the design 
of a large power plant is so radically 
different from the problems involved in 
layout of a small plant that the study 
of the large power plant, by the average 
engineer, is hardly warranted, except 
as a matter of general educational inter- 
est. Off-hand this might seem to be true; 
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but on closer analysis it will be found 
that, except for the magnitude of the 
project and certain added refinements 
which are possible, the fundamentals of 
design are the same whether the rating 
is to be 1000 kw. or 400,000 kw. 

There is much to be gained by follow- 
ing the work of the large power plant, 
both from the design and the operating 
viewpoints. The magnitude of such pro- 
jects call for the highest type of engi- 
neering ability and demand the most 
careful analysis of modern practice. As 
a result the big plant is usually the com- 
posite ideas of a large number of engi- 
neers and in the design certain trends 
of practice are definitely solidified. 


® Testing Steam for Moisture 


Water carried from the boiler by the 
steam is a source of danger as well as 
loss and should be avoided as far as pos- 
sible. Water in the steam may vary 
from time to time due to the variations 
in load, water level carried, and quality 
of boiler water. It is well, therefore, to 
test the quality of the steam occasion- 
ally in order to determine the limita- 
tions under which the boiler must be 
operated. ‘This may readily be done by 
means of a steam calorimeter, several 
types of which are available for this 
purpose. 


® Baffles Become More Important 


Increased ratings at which boilers are 
operated for peak loads are testing more 
and more severely the baffling of a 
boiler. These high ratings results in a 
greater total draft loss through the 
boiler, consequently in a greater pres- 
sure differential between the sides of 
the baffle. At the same time, a more in- 
tense heat is carried farther through the 
heating surfaces of the boiler. 

In order to meet these more severe | 
operating conditions, two advances have 
been made in the baffling of boilers, first 
the use of inclined baffles to change the 
differential of pressure into velocity and 
second the use of improved forms of con- 
struction which can be readily adapted 
to the inclined form of construction and 
which at the same time will remain 
tight under the high temperature condi- 
tions. 

In developing baffles to meet these 
requirements, several types of construc- 
tion have been used, such as flame plates 
which are usually covered with high 
temperature cement and interlocking 
tile; a combination of tile and plastic 
refractory, and third a monolithic type 
made entirely of a plastic refractory 
material. 
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We Announce That: 


Anny screen plates made by a re- 
liable screen plate manufacturer 
can be successfully chromium plat- 
ed with our new process. 


A new oxidized finish on indus- 
trial chromium plated articles will 


withstand 15% to 25% more 


corrosion. 


A production saving plan which 
guarantees a saving on any chro- 
mium plating when installed under 
our recommendations. 


A piece of steel chromium plated 
can be heat treated so as to drive 
the chromium into the steel giving 
you a layer of chromium steel 
014 to .030 deep all over the 
surface. This is covered by U. S. 
Patent No. 1,934,741. 


All chromium plating done by us, 
is being done under license from 
United Chromium, Inc., under U. 
S. Patent No. 1,581,188. 


Write us for full information on 
any of the above subjects. 


CHROME PLATING 
COMPANY, INC. 


» GENERAL ‘stat . 

1012 North Jackson St. 

MILWAUKEE, WISCONSIN 
» MIDDLE WEST PLANT « » WEST COAST PLANT « 
1012 North Jackson St. 903 North Williams Ave. 
MILWAUKEE, WISCONSIN PORTLAND, OREGON 











Flexible Couplings 
L-R TYPE “P” 


for positive — low-cost service 


These are the facts: L-R 
Type “P” Flexible Coup- 
lings, with their free-floating 
load cushions hung between 
jaws on removable studs 
practically eliminate motor 
bearing trouble. Cushions 
are always in plain sight 
and can be removed and re- 
placed without tearing down 
coupling. L-R Type “P” 
Couplings can be installed 
easily and quickly—they ab- 
sorb shock and compensate 
for angular and offset misa- 
lignment. The coupling 
bodies are everlasting—and 
the only servicing required is replacement of load 
cushions every two to five years. Standard sizes— 
3” to 10” bores—rated at 18 to 1500 H.P. at 100 
R.P.M. —and by application of suitable materials, 
capacities can be increased to 250% of ratings with- 
out any change in overall dimensions. Other types 
of L-R Couplings from 4” shaft dia. up. 


Write for engineering data and name of nearest distributor. 


LOVEJOY TOOL WORKS 


4947 WEST LAKE STREET CHICAGO, ILL. 





U. S. and Foreign 
Patents Pending. 











Mills working long fibre stock like the new S. W. W. abrasive- 
steel combination bed plate. Others get best results with 
the S. W. W. diamond pattern; still others use the one on 
the right—the S. W. W. standard elbow pattern. Also 
builders of plates to customer’s designs and specifications. 


Beater bars in various patterns, including bars to user require- 
ments out of carbon, alloy steels, steel and bronze. 


Also manufacturers of trimming knives, chipper >a 
Dayton roll bar grinders, Dayton abrasive wheels, etc. 








SIMONDS WORDEN WHITE yes 





DAYTON.OHIO 


Factories st DAYTON - 
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TECHNICAL, DEVELOPMENTS 


IN THE PAPER INDUSTRY 


The following abstracts are 
of the latest developments 
found in the foreign press. 





® Small Steam Turbines 


This is a brief monograph giving in 
some detail the advantages, general and 
specific applications, design, operation 
and maintenance of small modern steam 
turbines. Only the features dealing with 
the paper industry have been stressed in 
this abstract. In driving fans, gener- 
ators, line shafting, pumps, etc., three 
types of driving units exist:—the re 
ciprocating engine (which has been 
largely abandoned), the motor, and the 
steam turbine. Advantages of the tur- 
bine over the motor are: (1) absence 
of fire hazard; (2) absence of oil in the 
exhaust steam (of special importance in 
the paper industry); (3) high superheat 
which prolongs the life of the blade; 
(4) economy in floor space and erection 
costs; (5) lower maintenance cost due 
to absence of complicated gearing. The 
great application of small steam tur- 
bines is when low pressure steam is 
indicated such as feed heating and in 
various industries including the paper 
industry. A modern turbine driven feed 
pump, operating under a maximum 
water rate of 50,000 Ib. per hr., a boiler 
steam pressure of 300 Ib. per sq. in. 
(saturated), an exhaust steam pressure 
of 5 lb. per sq. in. (saturated), and a 
speed of 2,300 r.p.m., is shown in Fig. 1. 
This turbine exhausts into a deaerator. 
It is an ideal arrangement, where (as 
in a paper mill) the plant is in contin- 
uous operation, and the boilers supply 
ample steam over the 24 hr. period. The 
author discusses turbine design charac- 
teristics in some detail. Fig. 2 gives 
a general diagrammatic arrangement 
which holds for most single impulse 
velocity compound turbines. Here the 
entire steam expansion from stop valve 
pressure to exhaust pressure takes place 
in one stage through an individual noz- 
zle or set of nozzles. The steam then 


impinges on rotor blade rings and the 
turbine performs its work. 


Diagram- 





matic sections of various modern im- 
pulse turbines are given but have not 
been reproduced in this abstract. The 
efficiency of a single impulse velocity 
compounded stage is dependent largely 


on the ratio of the blade speed to the 


velocity of the steam jet issuing from 
the nozzles. Typical blade efficiency dia- 
grams are given. A difficulty in the 
construction of small turbines results 
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? ? 
from the fact that it is economical to 
standarize on many of its parts, hence 
such details as blade heights and angles, 
and nozzle angles must effectively cover 
a wide range of steam pressures and 
temperatures [e.g. it is possible that a 
steam pressure may be as low as 50 
(gauge) Ib. or as high as 500 (gauge) 
lb.] Evidently, therefore, the best theo- 
retical design to meet a definite set of 
conditions cannot always be attained. 
When the highest grade materials and 
the highest type of workmanship are 
used, the cost of wheel, nozzle block and 
fixed blades of a small turbine is often 
25 per cent of the total. In general, 
cast steel is used for live steam parts. 
Parts subject to exhaust steam may be 
of special cast iron. When, however, 
elevated steam pressures are used, spe- 
cial heat and corrosion resisting alloys 
must be employed. The author gives 
precautions required in locating high- 
pressure high-efficiency turbines on their 
bedplates; this being diagrammatically 
shown in Fig. 3. Small turbine bear- 
ings are usually ring-oiled. The author 
discusses in detail speed regulatins 
gears that must be provided for small 
turbine engines: (a) horizontal shaft 
governor, (b) low speed governor with 
relay compensating-gear or (c) hydrau- 
lic pressure regulator, of which (a) is 
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the simplest and most convenient. After 
discussing throttle valve design, methods 
of calculating throttle valve areas are 
given in great detail and expressed in 
the form of a mathematical equation. A 
common fault in designating throttle 
valves is to make the area of discharge 
directly proportional to the lift of the 
valve. This causes instability (or hunt- 
ing as it is termed). To avoid this the 
valve should be designed so that for about 
the first quarter of its lift, the discharge 
area is relatively small, but that as the 
lift increases further, the discharge area 
also increases rapidly in proportion. 
The speed and direction of the flow of 
the steam discharged through the valve 
are exceedingly important factors in ob- 
taining stability at all valve positions. 
Graphs are given showing the approxi- 
mate relationship between throttle valve 
area and lift, and that between direct 
nozzle and throttle valve control. Claim- 
ing that text-books are often inadequate 
the author has dealt quite fully with 
throttle-valve design. In the same way 
he discusses at length: (a) the stability 
at all positions (in mathematical terms), 
(b) effort, and (c) spring stresses of 
the simple high speed governor. Fig. 4 
shows a typical section of such a gov- 
ernor. A diagram showing the relation- 
ship between r.p.m. of the turbine and 
relative stability of the shaft governor 
is included. Somewhat less space is de- 
voted to low speed governors and hy- 
draulic pressure regulators. Typical per- 
formance curves for a turbine-driven 
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W 
boiler feed pump fitted with a hydraulic 
governor are included. Output curves 
have been plotted on the basis of: (a) 
dry saturated steam at the stop valve 
with correction curves for superheat 
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Powell Cast Steel Valves—although designed and modernized abreast with re- 
cent trends, experience, research—maintain the Powell quality and prestige. 



















Gate, globe, angle, check 
and safety non-return valves 
are available in cast carbon 
steel for medium pressure 
service, or from cast alloy 
steels for high temperatures 
or corrosive media. A va- 
riety of trim materials per- 
mits the use of the material 
best suited for your exact- 
ing operating conditions. 








STEEL GATE 
VALVE 






VALVE 







Remember, the Powell en- 
gineering and research de- 
partment is at your service. 








Se 
WM. POWELL COMPANY 


27525 SPRING GROVE AVENUE 
caaate, COheo. 
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and (b) steam at the stop valve being 
superheated increasingly with increase 
in pressure, the degree of superheat be- 
ing empirically fixed from experience in 
modern boiler design. The author has 
developed a mathematical formula for 
the maximum power developed at the 
blades of any small impulse turbine, 
based on a constant steam speed in the 
inlet branch. Conditions of installation 
for which small steam turbines have not 
been designed and under which they do 
not operate successfully are carefully 
outlined. Special emphasis is placed on 
the consequences of exhausting the tur- 


TYPICAL SECTION OF SHAFT GOVERNOR 





Fig. 4 


bines directly to a condenser without 
first passing the steam through a back- 
pressure valve. Operation and mainte- 
nance of the small st-am turbine is 
taken up only briefly. However, some 
sources of trouble in practice are enu- 
merated. These include shaft vibration 
which causes wear of the main bearings, 
pitting of the throttle valve and spindles 
due to corrosion, distortion of the valve 
spindles at high temperatures, and im- 
proper governor or regulator operation. 
These difficulties are satisfactorily over- 
come by proper designing and the care- 
ful choice of special steels. In the 
operation of small turbines certain gen- 
eral important instructions in regard to 
lubrication, circulation of cooling water, 
cleaning of parts, etc., must be followed. 
An interesting diagram shows the dis- 
position of electrically and steam driven 
boiler feed pumps arranged for auto- 
matically starting the latter. Here the 
failing of an electric pump will cause 
the falling delivery pressure to open a 
valve which starts the turbine. In one 
case it was shown that on shutting down 
the electric plant completely the steam 
pump took up the full load in 18 sec- 
onds. The original paper contains 31 
illustrations. A. Flindle. The Paper 
Maker & British Paper Trade J. (T. S.) 
89, No. 3, 38-48; No. 4, 63-4 (1935). 


® Acidproof Digester Cement 


Experience has shown that asplit (Cf. 
Tue Paper INpustrRY, June 1934, p. 199) 
may be used successfully in conjunction 
with the so-called Héchst S.W. mortar. 
The latter is applied directly to the di- 
gester shell, and Héchst product is also 
used in laying the first and second layers 
of brick. In the case of the inner brick- 
work, however, at those points where 
unusual strains are likely to result, the 
cement between the bricks is depressed 





to a depth of about 1.5 cm. by means 
of an iron tool. After setting for 4-5 
days, two successive sulphite cooks are 
carried out in the usual manner. The 
digester is then carefully flushed with 
water and while the brickwork is still 
warm to the touch, a thin asplit suspen- 
sion (1 part of asplit powder to 1 part 
of asplit solution) is applied into the 
grooves by means of a brush. Directly 
thereafter, the usual asplit cement (1 
part of powder to 0.5 part of solution) 
is introduced. Four successive years of 
heavy service followed by careful in- 
spection have proved the unusual re- 
sistance of the cement. Dietz. Papier- 
Fabr. 33, No. 20, 172-3 (1935). 


® Saccharification of Wood 
and Ethanol Production 


This address, delivered at Munich by 
one of the outstanding experts on the 
formation of fermentable sugars (glu- 
cose and mannose) from wood deserves 
a short abstract. The author, after tak- 
ing up the history of the hydrolysis of 
cellulose, including the method for sac- 
charification of wood waste, as carried 
out in an experimental plant in Geneva 
and at Mannheim with concentrated 
HCl, reviews the more recent hydrolytic 
methods used in Germany and America 
in which dilute acid is employed. The 
author’s own experiences (since 1923 
when he studied the kinetics of the cel- 
lulose hydrolysis under the direction of 
Prof. Luess) are reviewed. Cellulose, 
when acted upon by dilute acid at 170 
deg. C. may be quantitatively converted 
to glucose, but at this temperature the 
latter suffers further degradation, in a 
secondary reaction. However, Scholler 




















devised a pressure perculator (operating 
at 180 deg. C. and in which the acid is 
forced through the wood at 10 atmos- 
pheres pressure) which permits the glu- 
cose to be removed before the latter can 
be decomposed. The principle of the 
perculating pressure hydrolysis is clear- 
ly shown in the laboratory equipment 
illustrated by Fig. 1. Here (S) is the 
acid chamber, (A) is an autoclave, (U) 
a valve for siphoning the acid, (P) a 
perculator filled with sawdust and sur- 
rounded by a heating jacket, (K) a 
condenser and (D) is a throttle valve. 
In a large industrial scale, the latest 
development, shown in Fig. 2, is a spe- 
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cially devised pressure perculator with 
an actual capacity of 50,000 liters in 
which 25,000 kilograms of dry wood may 
be saccharified every 24 hours. The 
wood is compressed into the cylindrical 
perculator by steam blast, and acid pres- 
sure perculation is applied intermit- 
tently. The details of this operation are 
given and illustrated systematically. 
The annual production of ethyl alcohol 
has been approximately 1 million liters 
(the fermentable sugars obtained being 
40 per cent of the dry weight of wood). 





This means that from 100 kilos of wood 
(usually pine which is far more suitable 
than are hardwoods) 24 liters of (100 
per cent) alcohol were obtained. Hard- 
woots give lower yields due to their 
high pentosan content. The lignin resi- 
dues comprise about 30 per cent of the 
weight of the wood. The method of 
separating this lignin without the for- 
mation of lignin-steam fogs is discussed. 
Tannins may also be recovered with the 
sugars in the perculation process pro- 
vided hardwoods are used. The recovery 
of other products and the significance 
of sugar formation from wood in its 
rolationship to the economic life of Ger- 
many with specific reference to fuels 
and foodstuffs are discussed. Heinrich. 
Scholler. Die Zellstoff-faser 32, No. 5, 
65-74 (1935). 


@ Electrical Purification in 
the Sulphite Industry 


Figure 1 shows schematically a lay- 
out representing a sulphur or pyrites 
burner from which the gases are led 
successively through a hot electrofilter, 
a cooler, a wet electrofilter, and thence 
into the tower. Details of the electro- 
separator through which gases pass (at 
400-500 deg. C.) are shown in Figure 2. 
In this chamber, precipitation plates are 
hung parallel to each other, and be- 
tween them (insulated against high ten- 
sion) are the wire electrodes. The volt- 
age is stepped down by means of a high 
tension transformer to about 60,000 volts 
and is then converted into a high-ten- 
sion pulsating direct current in a me- 
chanical rectifier. Details of the pro- 
cedure used and halftone illustrations 
of the rectifiers, etc., are given in the 
original. It is known that the hot gases 
from the sulphur (or pyrites) burner 
carry dust and that this catalyzes the 
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MEANS BETTER SULPHATE PULPING OPERATIONS 


@ The knowledge gained through many years’ contact with the industry 
has resulted in a product particularly adapted to every requirement. 
Producers of high grade kraft will find in GRASSELLI Salt 
Cake an always dependable control for the final quality of 
their product. It helps to reduce operating troubles... hence 
wins the unqualified approval of the recovery room operators. 


Other Grasselli Chemicals for Paper Manufacturers: 
C. P. Nitric Acid 


Acetate of Lead Barium Chloride 
Aluminum Sulphate, Barium Sulphate C. P. Sulphuric Acid 
Commercial (Blanc Fixe) Muriatic Acid 
Aluminum Sulphate, Bleach Silicate of Soda 
Iron Free Caustic Soda Soda Ash 
Aqua Ammonia C.P. Ammonium Hydroxide Sulphuric Acid 
Barium Carbonate C. P. Hydrochloric Acid Tri-Sodium Phosphate 


Our Research Department may be of belp in solving some of your problems. This service is 
available to you. Write, wire or phome any of our branches below. 


THE GRASSELLI CHEMICAL COMPANY, Inc. 


FOUNDED 1839 CLEVELAND, OHIO 


New York and Export Office: 350 Fifth Avenue 


Albany New Haven 
Birmingham New Orleans 
Boston Philadelphia 
Charlotte Pittsburgh 
Chicago Detroit St. Louis 
Cincinnati Milwaukee St. Paul 


SAN FRANCISCO, 584 Mission St. Los ANGELES, 2260 E. 15th St. 
TR, P| ) Represented in Canada by CANADIAN INDUSTRuBS, Ltd. 
General Chemicals Division—Montreal and Toronto 


(GRASSELLI GRADE 


~» 
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further oxidation of sulphur dioxide to 
sulphur trioxide. Since the hot electro- 
filter serves to separate these dust par- 
ticles, it is valuable in cutting down the 
SO; content of the gas, especially when 
granulated, flotation pyrites has been 
roasted. The electrical separator is val- 
uable also in preventing the carrying 














over of iron compounds which would 
otherwise impart a red coloration to the 
CaCO, in the towers and to the acid 
liquor. These iron compounds would 


also calatyze SO, formation. Due to 
increased cleanliness in such a system, 
the final pulp is freer from specks. In 
conjunction with the electrical separator 
for hot gases, an electrical wet purifier 
is highly advantageous. If the hot elec- 
trofilter alone is employed the SOx; al- 
ready present in the SO, remains un- 
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oxidation is inhibited. Unless further 
electrofilters are employed (i.e., the wet 
electrofilters), the gas cooling system 
serves to convert this SO, into a sul- 
phuric acid fog, which, when carried 
with the SO, to the limestone towers, 
causes a loss of lime due to the coating 
of CaCO; with CaSO,. This is especially 
true in summer when the temperatures 
of the cooling water are relatively high. 
Furthermore, the presence of selenium 
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and arsenic often enter the cooking 
liquors and give rise to black cooks. 
These disadvantages are overcome when 
the wet purification system follows the 
coolers, and the gases may be cooled to 
only 40-50 deg. C. instead of to 30 de- 
grees, as in the older installations. The 
sulphuric acid fog is completely broken 
up, and the SO, gas enters the tower 
entirely free from SOs. It is true that 
the final acid liquor still contains sul- 
phates (in a few instances as little as 
0.01 gram SOs per 100 cc. although 
more frequently 0.03-0.06 grams per 
100), but this is due to interactions 
taking place in the acid tower itself. 
(Unfortunately, the wet electrofilter is 
not described by the author.) Data 
drawn from actual mill runs, using both 
the uot and wet electrofilters show strik- 
ingly the clean-cut separation of sul- 
phuric acid in terms of kilos per 24 
hours. Other advantages claimed are in- 
dependence in the manufacturers’ choice 
of sulphur-containing raw materials, the 
saving of lime and sulphur, and tower 
losses, lessened depreciation of equip- 
ment, greater uniformity in the sulphite 
liquor, lower operating costs, shortened 
periods of cooking, and improved quality 
of pulp. Wilhelm Hoss. Papier-fabr. 
33, No. 29 T. S., 241-5 (1935). 


® Methods of Expressing 
Water Analyses 


The amount of any inorganic sub- 
stance or ion that is equivalent to 10 
mg. per liter of CaO (a weight which 
is taken as a standard and which is 
termed D° or one German degree of 
hardness) may be computed by dividing 
the molecular weight of the substance 
by (f) times 2.8, where (f) is a factor 
insuring a hydrogen equivalence in 
each case. For example, the hardness 
equivalent (Ha) for CagPO, where (f) 
equals 6, is 310 divided by [6 times 2.8], 
or 18.4. Potassium permanganate, the 
molecular weight of which is 158, and 
where (f) equals 10, has a Ha of 5.66, 
etc. Thus the author lists the Ha of 
about 35 common compounds or ions 
quite irrespective of whether they are 
scale formers or not. In fact, some of 
them actually prevent scale formation. 
One German degree of hardness equals 
1.79 French and 1.25 British degrees of 


hardness. These differences lie in the 
fact that while the Germans use 10 
mg/liter of CaO or 7.19 mg/liter of 
MgO, the French use 10 mg/liter of 
CaCO; or 8.42 mg/liter of MgCO, as 
standard. The British use the standard 
of 10 mg of CaCOg, in 700 cc. of water 
(instead of 1 liter). Simple formulas 
are given for converting D° into the 
so-called millevals (the number of cc. 
of a normal solution of an appropriate 
reagent used in determining quantita- 
tively some specific ion in a given solu- 
tion; e.g. ammonium oxalate used in the 
determination of Ca.) L. Suran. Papier- 
Fabr. 33, No. 21,181-3 (1935). 


® Microdetermination of Lignin 
by Hydrofluoric Acid 

By using anhydrous hydrofluoric acid, 
the author was able to determine the 
amount of lignin in very small wood 
samples. The acid was prepared by the 
thermal decomposition of pure potas- 
sium acid fluoride, in an electrically 
heated silver retort. The HF vapor was 
led through a silver condenser, and the 
first 10-15 per cent of the condensate 
which contained volatile impurities was 
discharged, by the use of a three-way 
stop-cock inserted between the spiral 
condenser and the silver receiver. The 
latter is cooled in ice water. The action 
of the acid permits removal of the cellu- 
lose and the pentosans, while retaining 
the structure of the original wood to 
a marked degree. Since such minute 
amounts of wood sample may be -em- 
ployed, the procedure provides a means 
of determining lignin in individual an- 
nual rings of the wood, and furnishes 
an insight into the variations in lignin 
content at different points of a cross 
section of the sample. W. Klatt. Z. An- 
gew. Chem. 48, 112-4 (1935) through 
Papier-Fabr. 33, No. 32 (Abstracts) 129 
(1935). 


® Cellulose Bleaching Under 
Irradiation 

Using Uviol or mercury vapor lamps, 
irradiation experiments were carried out 
in conjunction with the usual bleaching 
process. In general it was shown that 
this technique caused a saving in steam 
and bleaching liquor which might com- 
pensate for the cost of the irradiation. 
The final bleaching operation could be 
carried out with high stock density, and 
low concentration of the bleaching 
liquor, since the speed of bleaching is in- 
dependent of the concentration of the 
bleach. In regenerating the bleach 
liquor, large amounts of chlorine-con- 
suming substances were removed, thus 
entailing a saving in bleaching powder. 
The rapidity of the bleaching permits a 
continuous process. On the other hand 
since the influence of irradiation is no 
longer perceptible past a certain depth, 
major difficulties were encountered when 
irradiation was attempted in practical 
large scale bleaching operations. H. E. 
Wahlberg. Svensk Pappers-Tidn., 481- 
488 (1934) through Zellstoff-Faser 32, 
No. 4, 63 (1935). 
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Improving 
Sheet 
Characteristies 





That’s what the Fritz REFINING AND 
HYDRATING MACHINE is doing in 
those mills in which it is installed. 
And it is doing this without any 


material reduction in the length of 


fibers. 


Why continue to cut your fibers to 
obtain strength and uniform sheet 
properties? It is so unnecessary if 
your paper is made from any of the 
standard grades of wood pulp, the 


fibers of which are already of suit- 
able size for uniform sheet forma- 
tion and require processing largely 
for strength development. 


Look into the newer and better 
method of stock preparation. Com- 
plete information relative to the de- 
sign and the functioning of the FRITZ 
REFINING AND HYDRATING MACHINE is 
yours for the asking, and, of course, 
there is no obligation. Simply write 


LOVE BROTHERS, INC. ¢ 
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PAPERMAKING PATENTS 


Inquiries with reference to any 
of these patents should be ad- 
dressed to James Atkins, Mun- 
sey Building, Washington, D. C. 


* 


IN THE UNITED STATES 


Compiled by James Atkins, Registered Patent Attorney 





19,686—Plant and Apparatus for Mak- 
ing Paper. James K. Darby, Dayton, 
Ohio, assignor to Beloit Iron Works, 
Beloit, Wisconsin, a corporation of Wis- 
consin. Original No. 1,939,337, dated 
December 12, 1933. Serial No. 307,966, 
September 24, 1928. Application for 
reissue February 23, 1935. Serial No. 
7,931. 92 Claims. (Cl. 92—44). The 
combination with a Fourdrinier pa- 
per making machine including a Four- 
drinier table provided in operation 
with a forming wire, a press structure 
and a dryer structure and having a 
relatively narrow aisle extending along 
the side of the press and dryer struc- 
tures and of a width materially less than 
the width of said Fourdrinier table and 
of insufficient width to permit dispo- 
sition of the width of the wire laterally 
of the width of the machine of a later- 
ally extending alcove extending along 
the Fourdrinier table and providing la- 
teral clearance along the table substan- 
tially equal in width to the width of 
said table to permit disposition of the 
width of the table and the paper form- 
ing wire laterally of each other and also 
permitting relative movement between 
the table and the paper forming wire 
for placing the wire upon said table. 


2,011,609—Papep and Process Therefor. 
George L. Bidwell, Riegelsville, Pa., as- 
signor to Riegel Paper Corporation, 
Riegelsville, N. J., a corporation of New 
Jersey. Application February 21, 1933. 
Serial No. 657,846. 8 Claims. (Cl. 92—40). 
Paper of the type described treated when 
partially dried but retaining some 70 to 
75 per cent of moisture with hot wax 
and when further dried but retaining 
some 60 to 68 per cent of moisture with 
a plasticizer, said paper being character- 
ized by a surface slipping readily on an- 
other similar surface. 


2,012,115—Method of and Apparatus 
for Drying a Continuous Web. Morgan 
L. Woodruff, Rumford, Main, assignor 
to Oxford Paper Company, New York, 
N. Y., a corporation of Maine. Appli- 
cation February 17, 1932. Serial No. 
593,440. 12 Claims. (Cl. 34—48). The 
method of supporting a web in a duct 
which comprises forcing a blast of gas 
longitudinally through the duct, remov- 
ing portions of the gas from the duct 
proper at at least one position along the 
duct, and returning the removed por- 
tions to the duct proper and impinging 
them against the web. 

The method of drying a web of paper 
having on its surface a wet coating con- 
taining organic material which com- 
prises heating a fluid drying medium 
to a temperature in excess of 200 de- 
grees Fahrenheit and under 501 degrees 
Fahrenheit, moving a stream of the me- 


dium at such temperature in contact 
with the web at a speed relative to the 
web of over 1800 feet per minute and 
under 5001 feet per minute, and remov- 
ing the paper from the influence of the 
heated drying medium as soon as the 
desired dryness of the paper has been 
attained. 


2,013,086—Apparatus for and Method 
of Making Multiwall Bags. Webster 
Noyes Baker, Baldwin, N. Y., assignor 
to Bagpak, Inc., New York, N. Y., a cor- 
poration of Delaware. Application Feb- 
ruary 27, 1832. Serial No. 595,477. 25 
Claims. (Cl. 98—14). Method of mak- 
ing multi-wall paper bags which com- 
prises feeding a plurality of webs of pa- 
per in juxtaposed relation, individually 
perforating the webs at bag length inter- 
vals, individually applying adhesive to 
the webs at spaced points adjacent the 
lines of perforations, and subsequently 
separating bag lengths from the webs a 
the perforations. . 


2,013,115—Process and Apparatus for 
the Refining of Pulp. Carl Busch 
Thorne, Hawkesbury, Ontario, Canada. 
Application September 21, 1931. Serial 
No. 564,199. 4 Claims. (Cl. 8—2). A 
pulp refining apparatus comprising in 
combination with a closed reaction cham- 
ber, a chamber providing a confined gas 
and pulp mixing zone, said second men- 
tioned chamber having a pulp inlet and 
a gas-pulp mixture outlet, a screw con- 
veyor adjacent said inlet to prevent the 
escape of gas therethrough and to feed 
pulp to said zone, means adjacent said 
outlet to prevent the escape of free gas 
therethrough, and means in said con- 
fined zone for injecting streams of gas 
into pulp delivered by said screw con- 
veyor. 


2,013,942—-Paper Making Machine. Ja- 
cob F. Albright, Bastrop, La. Applica- 
tion July 30, 1934. Serial No. 737,671. 
16 Claims. (Cl. 92—49). In combina- 
tion with a press roll of a paper making 
machine, of means for stripping the 
paper web from said roll comprising a 
rotatable stripping device, driving means 
in frictional engagement with said press 
roll for rotating said device at a higher 
speed than the surface speed of the press 
roll whereby the surface of said strip- 
ping device moves in a direction opposite 
to and at a greater speed than the 
adjacent moving surface of the press 
roll. 


2,014,142—-Pressure Control System 
for Wood Grinders. Everett A. Mahan- 
nah, New York, N. Y., assignor to Inter- 
national Paper Co., a corporation of 
New York. Application February 8, 
1928. Serial No. 252,692. 16 Claims. 
(Cl. 83—75). In a wood grinder, the 
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combination of a grindstone mounted 
for limited radial movement, means for 
feeding wood against the stone to exert 
pressure thereon, which pressure is sub- 
ject to variations, a motor for driving 
the feeding means, a generator for sup- 
plying current to said motor, means for 
driving the generator, a power line con- 
nected in series with the field and the 
field rehostat of the generator, a circuit 
connected around said field rheostat and 
adapted when closed to shunt the same, 
and means operated by the said radial 
movement of said grindstone for con- 
trolling said shunt circuit. 

In a wood grinder, the combination of 
a grindstone, its carrying shaft and 
bearings therefor in which the shaft is 
movable radially, means for feeding the 
wood against the stone, operating means 
for said feeding means whereby the 
stone and its carrying shaft will be sub- 
jected to pressure acting to move them 
radially varying degrees according to 
the variations of pressure of the wood 
against the stone, a device associated 
with said shaft and operated by said 
radial movements thereof and coacting 
with said operating means to reverse the 
direction of action of the feeding means 
upon an undue decrease of pressure, and 
means controlled by said device and 
associated with said operating means 
to cause said feeding means to resume 
its feeding action after a predetermined 
period. 


2,014,460—Composite Sheet Material. 
Alexander V. Alm, Marblehead, Mass., 
assignor to Dennison Manufacturing 
Company, Framingham, Mass., a corpora- 
tion of Massachusetts. Applicatfon Feb- 
ruary 14, 1930. Serial No. 428,338. Re- 
newed February 5, 1935. 9 Claims. (Cl. 
154—46). Composite sheet material 
characterized by having a sheet of crepe 
paper and a backing, joined together by 
an intermediate layer of adhesive elas- 
tic rubber. 


2,014,937—Method and Apparatus for 
Making Transparent Sheet Material. 
Edouard M. Kratz and Hermann Heckel, 
Gary, Ind., assignors, by mesne assign- 
ments, to Marbo Products Corporation, 
Chicago, Ill., a corporation of Delaware. 
Application August 25, 1932. Serial No. 
630,406. 16 Claims. (Cl. 18—15). In an 
apparatus for producing sheet material, 
means for mixing constituent ingre- 
dients to be formed into sheet material 
in predetermined proportions, a feed 
roller, means for distributing the mixed 
ingredients uniformly the length of said 
roller to form a coating thereon, scrap- 
ing means fer regulating the thickness 
of said coating and means for maintain- 
ing said scraping means at a constant 
temperature. 
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Do You Need KNOTTERS? 


The New 


TRIMBEY KNOTTER— 


has Large Capacity 
gives Well Washed Rejects 
uses Bronze or Copper Construction 





TRIMBEY MACHINE WORKS 


Glens Falls, N. Y. 


Also: Centrifugal Screens, Consistency Regulators, Metering Systems, 
Thin Stock Regulators and Float Valves 
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OLD at 40? 


On the contrary we are an enthusiastic, 
progressive organization constantly 
originating and perfecting new ideas for 
the production of Fourdrinier wires. 


The development of new processes, the 
designing and building of new machin- 
ery and equipment to meet the demands 
of progress in modern paper making is 
just as much a part of our business as 
the preparation of raw material and the 
weaving of the wire fabric. 


Our age only proves our dependability. 
Appleton Wires Are Good Wires 





Appleton Wire Works, Inc. 
Appleton, Wisconsin 
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The COMMERCIAL OUTLOOK 


New York, October, 1, 1935. 


N just about every direction, indi- 
I cations—definite, concrete, unmis- 

takable indications—are accumulat- 
ing that business is forging ahead to better 
things, to broader and healthier activity 
based on increasing consumptive de- 
mands, to more favorable price levels, 
and to much more encouraging pros- 
pects. Basic statistics, indices, surveys 
and individual expressions of opinion in 
various lines of trade and covering many 
avenues of industry all go to show that 
the general condition is improving, and 
substantially. Moreover, the improve- 
ment is not only fully sustained but is 
being added to, and this is significant 
on the score that during the last couple 
of years or since the country has been 
striving strenuously to pull out of the 
depression there have been several oc- 
casions when the general situation has 
registered gains only to fall backward 
again soon thereafter. The answer 
would seem to be that business is at 
last surely on the road to actual, and, 
at least for a time, permanent improve- 
ment. 

Commodities are rising in price as a 
result of stronger technical or statistical 
situations and larger demand; markets, 
wholesale and retail, are widening and 
consistently gaining in activity; buyers 
the country over are regaining confi- 
dence and are operating with a bit of the 
old and much desired flare; in frequent 
instances looking ahead and covering 
their needs for some time forward; car- 
loadings are registering a steady up- 
swing; security markets are brighten- 
ing, and increasing in turnover while 
showing price advances; imports and 
exports are mounting; in fact, it can 
be said practically all the basic indi- 
cators point to definite improvement in 
the business situation. 

Reports from the paper trade are in 
line with those regarding the general 
industrial condition. Paper mills are 
fairly busy. Certainly, most of them are 
enjoying the best market experienced 
in a long while, and are finding it neces- 
sary to gradually increase their opera- 
tions to keep pace with the expanding 
demand for their product. Demand for 
paper is general; that is, the improve- 
ment which has been scored has affected 
nearly all classes of paper and board, 
and the pick up in market activity has 
been of such broad dimensions in several 
instances that manufacturers are now 
producing on a larger scale than in a 
lengthy time. Board mills, for example, 
are producing at 72 per cent of their 
capacity, on an “inch-hour” basis, ac- 
cording to their last report, and roofing 
felt mills in some cases are reported 
running six full days a week, and even 
more. Fine paper manufacturers are 
receiving some increase in orders, wrap- 
ping and book mills are busier, and 
newsprint mills are producing at a rate 
well above a year ago. Moreover, there 
seems every reason to believe that as the 
fall wears on and the winter approaches, 





demand for the various kinds of paper 
and board will show further expansion. 

The index number of paper and board 
prices, at wholesale, for June was 79.7 
per cent of 1926 as 100, according to 
the Bureau of Labor Statistics of the 
U. S. Department of Labor, compared 
with 80.0 a month before and 83.5 in 
June, 1934. The book paper index num- 
ber was 84.8 for June, against the same 
figure a year ago; for newsprint, 55.7, 
against the same number a year before; 
for tissue paper, 104.7, against the same 
figure a year before; for chip board, 80.2, 
against 103.1, and for wrapping paper, 
82.7, compared with the same number in 
June, 1934. 

Newspaper circulation figures have 
shown a decided upturn and many publi- 
cations have reached their 1929 peaks, 
George Moffett, of Milwaukee, president 
of the Central States Circulation Man- 
agers Association, told that body at a 
meeting in Chicago. He said the im- 
proved circulation figures reflected a gen- 
eral improvement in business conditions. 

Advertising linage in August stood 1.8 
per cent above a year previously, ac- 
cording to Advertising Age. Total vol- 
ume carried in newspapers in 84 cities 
was 131,124,895 lines, contrasted with 
128,781,007 in August, 1934. Retail, 
general and financial advertising linage 
showed gains over the corresponding 
month last year. 

With Canadian output still running 
well ahead of last year, production of 
newsprint in United States mills con- 
tinued to lag and the gain in total 
output for both countries during August 
over a year ago was 4.6 per cent, ac- 
cording to the News Print Service 
Bureau. Canadian mills produced 235,- 
573 tons of newsprint in August, com- 
pared with 216,164 tons in the same 
month of 1934, an increase of 19,409 
tons or 8.9 per cent. The United States 
output amounted to 75,187 tons, against 
80,903 tons in August last year, a de- 
crease of 5,716 tons or 5 per cent. Pro- 
duction for both countries aggregated 
310,760 tons, compared with 297,067 tons 
in August, 1934, a gain of 13,693 tons or 
4.6 per cent. 

The continued increase in output of 
Canadian mills put the eight months’ 
total of newsprint produced in that 
country this year almost on a level with 
the highest ever recorded for that period. 
Canadian mills manufactured 1,754,742 
tons in the eight months, which com- 
pares with the record output of 1,766,- 
216 tons in 1929. In 1930 the first eight 
months of the year showed output of 
1,706,562 tons, which, with this year’s 
total, are the only years the Canadian 
industry has produced over 1,700,000 
tons of newsprint in eight months. 

The picture for United States mills 
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is the reverse, however. During the 
first eight months of the current year 
production in this country amounted 
to 609,847 tons, against 645,558 tons in 
the same time of last year. As recently 
as 1927, U. S. mills turned out 1,021,037 
tons in the first eight months, the last 
time that more than a million tons were 
produced in eight months. Since then 
declines have been steady. Eight 
months’ production for both countries 
this year totaled 2,364,589 tons, com- 
pared with 2,331,593 tons a year ago, 
a gain of 32,996 tons. 

Production of paperboard in the United 
States in July reached 260,207 tons, ac- 
cording to the monthly summary of the 
Bureau of the Census, compared with 
256,665 tons in the preceding month, 
and 201,924 tons in July, 1934. The July 
output brought the total for the first 
seven months of this year up to 1,829,- 
852 tons, against 1,602,446 tons in the 
corresponding period of 1934. Board 
mills produced at 61.4 per cent of their 
rated capacity in July last, contrasted 
with 66.5 per cent in June this year and 
52.6 per cent in July a year ago. New 
orders received by mills during July 
called for a total of 259,486 tons of board, 
against 248,656 tons in the preceding 
month, and unfilled orders held by manu- 
facturers at the end of July were for 
78,241 tons of board, compared with 
78,020 tons a month before. 


¢ ¢ 


® American Optical Acquires 
Interest in Spencer Lens 


Spencer Lens Company announces that 
negotiations have been completed where- 
by the American Optical Company has 
acquired a substantial interest. H. N. 
Ott, president of the Spencer Lens Com- 
pany, states: “With the American Opti- 
cal Company’s one hundred years of ex- 
perience and success in its field of op- 
thalmic lenses, spectacle frames and 
mountings, spectacle cases, safety gog- 
gles and instruments and equipment 
used by oculists, optometrists and op- 
ticians, to guide and assist, the Spencer 
Lens Company will be able to progress 
even more rapidly through enlarged 
manufacturing resources, and new and 
important development work. 

“The present products of the Spencer 
Lens Company comprise microscopes, 
microtomes, projection and other appa- 
ratus, having a wide recognition and 
acceptance in the scientific world. 

“The business of the Spencer Lens 
Company will continue to be operated 
under the same name, policies and 
personnel, with executive offices and 
manufacturing plant at Buffalo, N. Y., as 
at present.” 
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WATER REMOVAL 





Le What “Modernizing Means Today 


OSrmnn > 2m 


Clothe your machines to meet competition. 
Bring up production without slighting qual- 
ity. Adopt TENAX FELTS for Low Cost 
per Ton. Let our engineers show you how 


TENAX FELTS remove water at the ma- 
chines, and so save time at the dryers. 


Use TENAX FELTS for Greater Speed, 
Better Finish, and Longer Life. 


“‘Non-Users Are the Losers” 


LOCKPORT FELT COMPANY 


NEWFANE, N. Y., U. S. A. 














Do you use Grdstol in your Business? 


Modern business is making an increased 
use of Bristol—using it for folders, programs 


and large mailing pieces as well as the more 
common uses such as record and index 


cards. 
If your mill does not make 


Bristol and you have some © ae 


need for it in your business, 
we would like to recommend 
Hammermill Bristol for your 
specification. We shall be 
very pleased to send you a 
kit of specimens. 


Jy 
bee 


ammerp . 
Pristol aa 


(Watermarked) 
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Hammermill Bristol has 
the stiffmess and durability 
which make it stand up 
-— under hard usage. Its sizing 

Sen and surface treatment give 

Ys Hinds it good ruling and writing 
characteristics. For adver- 
tising use, each of the colors 
can be matched with stock 
Hammermill Bond Envelopes. 













MAIL THE COUPON 
for the 
WORKING KIT 


Hammermill Paper Company, 
Erie, Pa. 


Please send me a copy of the Working Kit of 
Hammermill Bristol. 


ER SEE RS SEA 5S i at RS 


ERE PLETE nS CIR SELIG PCT SO 
(Attach to your business letterhead, please.) 
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Domestic RAW MATERIALS 


® Papermaking Rags 

Not in a long while has any class of 
raw material for papermaking shown 
so consistent and broad a price rise as 
have roofing rags in recent months. 
Sales of domestic No. 1 roofing stock 
have been recorded in the East at 1.80 
cents a pound f. o. b. dealers’ shipping 
points, and of No. 2 domestic at 1.45 to 
1.50 cents. Probably these prices have 
been exceeded in some cases. In the 
Middle West, roofing felt mills have paid 
1.70 cents freely for No. 1 domestic 
roofing, 1.60 cents for No. 2, and 1.50 
cents for No. 3 on a f. o. b. shipping 
point basis. In certain instances, west- 
ern mills have granted well above these 
figures. Foreign roofing rags have sold 
to mills at 2 cents a pound for linsey 
garments, 1.60 cents for dark cottons 
from mid-European sources, and 1.35 
and 1.40 cents for Spanish dark cottons, 
ex dock New York or other U. S. At- 
lantic ports. 

These prices, going back a few months 
for comparisons, represent advances in 
some cases of very nearly a hundred per 
cent within a fairly short time. The 
rise of the market has been healthy, 
based on a much broader demand from 
consumers and difficulties encountered 
by sellers in geting all the rags required 
to fill mills’ wants. There has been a 
wide expansion in the building move- 
ment in various sections of the country, 
more especially in residential construc- 
tion, which has led to a large increase 
in the consumption of and demand for 
roofing felt. Repair work on old build- 
ings also has added to the felt demand. 

The market at present has quieted to 
some extent but remains distinctly firm, 
with consuming mills taking about all 
the supply offered although not exhibit- 
ing quite so much eagerness to buy as 
a month ago. A factor in this connection 
is that a sudden spurt in arrivals of 
roofing rags from abroad added to mills’ 
supplies and enabled them to let down in 
purchases of foreign stock. Neverthe- 
less, the situation from a price stand- 
point continues very steady, and while 
the rise appears to have been at least 
temporarily checked, felt manufactur- 
ers are paying firm prices. 

Other grades of papermaking rags, 
seemingly taking their cue from roofing 
and supported by better demand and a 
fairly bullish supply situation, also dis- 
play an advancing trend. New cotton 
cuttings are moving upward in price 
under an improved call for supplies from 
fine paper mills, with the white or 
easily bleachable descriptions showing 
particular price strength. Dealers are 
asking at least 6.25 cents a pound f. o. b. 
shipping points for No. 1 new white 
shirt cuttings, 2.50 cents for fancy shirt 
cuttings, 2.25 cents for washables, 7 
cents for unbleached muslins, 5 cents 
for blue overall cuttings, 4.75 cents for 
light silesias, and 6 cents for bleached 
canton flannels cuttings. Sales have been 
effected in some cases above these prices, 


and a feature in cuttings is that dealers 
are not pressing to sell while contend- 
ing available supplies are none too 
plentiful with more lots coming in from 
cutting-up sources slowly and in small 
volume. 


® Old Paper 


After exhibiting firmness for a time, 
and a moderate price rise, the low grades 
of old paper are showing an easing ten- 
dency, at any rate in the East where 
supplies apparently are increasing and 
mill demand has let down. The estab- 
lished level of prices in the East is 35 
cents per hundred pounds for folded 
newspapers and 30 cents for No. 1 mixed 
paper f. o. b. New York, but late reports 
have told of some sales at a little un- 
der these bases. On the other hand, 
most other waste paper grades are 
steady quotably or have registered slight 
price increases. Book stock has strength- 
ened perceptibly. In the East No. 1 
heavy books and magazines are bring- 
ing 55 cents per hundred pounds f. o. b. 
shipping points, while the western mar- 
ket is up around 70 cents at dealers’ 
points. White shavings are selling com- 
paratively well at prices of 2.10 cents a 
pound upwards, depending on quality 
of packing, f. o. b. shipping points for 
No. 1 hard white, 1.70 cents for No. 1 
soft white, 2 cents for one-cut soft white 
shavings, and 2.30 cents for No. 1 hard 
white envelope cuttings. Old kraft paper 
is steady at 90 cents to $1 per hundred 
pounds f. o. b. eastern shipping centers, 
and ledger stock is moving freely at 
around 1.10 cents a pound for all-white 
and 80 cents a hundred for mixed 
colored. A grade in good call and ex- 
ceptionally firm in value is new kraft 
envelope cuttings, for which mills are 
paying 1.70 cents and perhaps higher 
per pound at dealers’ points. 


® Rope and Bagging 

Almost any and every grade of old 
bagging is in excellent demand and 
strong in price. Some large consuming 
interests have been actively in the mar- 
ket and have placed orders for sizable 
tonnages, with the result dealers and 
importers are well sold up and are exer- 
cising care in entering additional sales 
commitments. No. 1 scrap bagging has 
brought 2 cents a pound delivered at 
consuming centers, and No. 1 old gunny 
bagging has sold at this same level or 
higher. Foreign bagging is generally 
quoted above this basis, with importers 
stressing the difficulty they are having 
getting supplies abroad. Roofing bag- 
ging is firm at about 1.25 cents a pound, 
or probably a shade more, at shipping 
points for domestic, and 1.35 cents for 
foreign ex dock New York. 

Old rope is still mainly under neglect 
of paper mills, with only occasional sales 
of importance reported. Prices are 
maintained nominally at 2 cents f. o. b. 
dealers’ points for No. 1 domestic old 
manila rope, and 1.85 or 1.90 cents ex 
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dock New York for foreign, but the 
probabilities are some sellers are shad- 
ing prices. 


® Pulpwood 


There is little or no change reported 
in pulpwood, and the market is showing 
limited activity other than of routine 
or seasonal character, and mostly of 
contract order. 


® Mechanical Pulp 


Most consuming buyers seem little de- 
sirous of groundwood supplies. The 
report is that consumers who have their 
own pulp grinding facilities have been 
favored with ample water in mill 
streams for some while recently, and 
therefore have been enabled to produce 
all the wood needed, consequently keep- 
ing out of the market as purchasers. It 
is said, in fact, that open market ac- 
tivity in domestic, and also Canadian, 
groundwood is next to nil. Prices are 
on the easy side and very low compara- 
tively, ruling almost entirely in favor 
of buyers. Canadian groundwood is 
offered at $21 per ton ex dock at New 
York or other U. S. Atlantic ports for 
pulp brought down from the Dominion 
by vessels, while such lots of domestic 
groundwood as are selling in the open 
trade are reported fetching only in the 
vicinity of $20 to $22 f. o. b. grinding 
plants. Quite a few producing mills in 
Canada are said to have shut down ow- 
ing to the lack of demand and their in- 
ability to make and sell groundwood 
profitably. 


* Chemical Pulp 


The market for chemical pulp is look- 
ing up; there is a better buying interest, 
the outlook is favorable, prices are firm 
and in some instances a decided upward 
tendency is observable in quoted rates. 
Bleached sulphite mills are reported 
busy, and shipping out their product in 
good tonnage about as rapidly as it 
becomes available. Prime domestic 
bleached sulphite is 2.50 cents upwards 
per pound, ex dock Atlantic seaboard 
basis. Unbleached sulphite is not as 
firm as bleached but holds to price levels 
of 1.85 to 2.05 cents a pound ex dock 
Atlantic seaboard, according to quality. 
Kraft is steady to firm, and domestic 
bleached soda pulp is quotably main- 
tained under a steady demand at 2.50 
cents delivered book paper mills. 


® Chemicals 

A broadening of demand is noted for 
some papermaking chemicals. Bleach- 
ing powder is more active, and quota- 
tions firm at 1.90 to 2.10 cents per pound, 
in drums, at works. Casein is steady 
to a little firmer quotably at 11 to 11.50 
cents a pound for domestic, and 12 to 13 
cents for imported. Soda ash and caus- 
tic soda are moving well at fully main- 
tained prices. 
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*. DURIRON CIRCULATING STEAM JET 
malin ACID PROOF- NON POUNDING 





THIS ADVERTISEMENT may 
IDEA ...and SUGGESTION for ACTION 


YOU'LL LIKE this POSITIVE ALUM CONTROL 
SYSTEM because it Produces Better Paper at 





give YOU an 


Lower Cost . 





demand for better paper at competitive prices. 


of felts. 


resistant. 


445 N. FINDLAY ST. DAYTON, 
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The above “cut away” view of a make-up tank shows 


graphically the 


ficiency of the Duriron method of mixing 


the alum adie, Perfect mix . . . perfect control. DISSOLVED ALUM SYSTEM 











A REC ee am 


kA OF APPRECIATION 


N THE SHORT TIME since the 1935 edition of the PAPER 
and PULP MILL CATALOGUE has been distributed we have 
received wines 9 4 letters from those to whom they were sent ex- 
ressing bs s of sooreciatioe, and mentioning the value of the 
beak k to them. Each of their comments is appreciated because to- 
gether they serve as the foundation for the building of future issues. 


q If you have received a copy of the catalogue, use it freely. The 
more that you use it the more helpful it will be to you. At the same 
time, loan your copy of the catalogue to those about you so that 
they too may benefit from its contents. 


» » » Address all communications to the « « « 


PAPER AND PULP MILL CATALOGUE 


333 N. Michigan Avenue, Chicago, Illinois 








Duriron Dissolved Alum Systems, including dissolving 
jets, pumps, valves, pipe and fittings, are meeting the 


The reason is simple to understand: The system gives 
positive control over the amount and strength of the alum 
solution. Consequently less alum is used and just the 
proper amount of the solution is put in each beater to 
avoid brittleness, corrosion of wires and deterioration 


Better paper results, with fewer specks and seconds, and 
no pick-up or iron rust, as Duriron is highly corrosion- 


The cost of the installation is small compared to the 
benefits derived. Let our Technical Men quote you. 


The DURIRON COMPANY, Inc. 
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Import and Export 


IMPORTS 


*® Wood Pulp 


The market for imported wood pulp is 
developing broader activity and showing 
increasing firmness. Buying by paper 
and board manufacturers has expanded 
considerably, and not only are they pur- 
chasing to cover more or less direct 
needs but also are looking a good ways 
ahead in acquiring supplies, in frequent 
cases placing contracts for sizable 
amounts of pulp against 1936 require- 
ments. It would seem that consumers 
have regained confidence in the pulp 
market outlook, and, evidently having 
come to the conclusion that prices are 
destined to remain firm or else move to 
higher levels, are not hesitating in nu- 
merous instances to buy freely and well 
into the future. 

Within the last several weeks, the pulp 
market has witnessed something which 
it has not seen in a lengthy spell; name- 
ly, an actual price advance in a class 
of chemical pulp. The market level for 
kraft pulp has risen some $2 to $3 a ton, 
and it can be said the advance is based 
on absolutely healthy factors—a steady 
and fairly voluminous demand from con- 
suming quarters, a well sold up position 
of producing mills, comparatively lim- 
ited offerings, and readiness on the part 
of buyers to pay slightly higher prices 
for desired supplies. While the price 
basis on prime imported kraft pulp was 
for a long time 1.70 cents per pound ex 
dock American Atlantic seaboard, it is 
stated purchases of strictly prime kraft 
are no longer feasible at this figure, most 
sellers asking 1.80 or 1.85 cents, and 1.80 
cents regarded in numerous corners of 
the trade as the bottom level at which 
tonnage purchases abroad can be ef- 
fected. 

Bleached sulphite also displays price 
firmness, and there are predictions in 
the trade an advance in this class of 
pulp will be registered shortly. Mills 
are reported well sold up for a time, 
and exercising a certain degree of cau- 
tion in entering additional sales com- 
mitments at prevailing prices. Prime 
bleached sulphite of foreign origin is 
quoted from 2.50 cents upwards a pound 
ex dock American Atlantic seaboard, 
with some grades held at 2.65 and 2.75 
cents, and higher. 

On the other hand, unbleached sul- 
phite is relatively quiet marketwise, and 
the price tone in this pulp is not so firm. 
There has been no change in quotations, 
and producers are not pressing too hard 
to sell, but it would seem the technical 
position of such pulp is not as favorable 
as is the case in kraft pulp and bleached 
sulphite. Reports from abroad say a sur- 


MARKETS 


plus of unbleached sulphite has been 
built up, and that producing mills are 
considering further production restric- 
tions. Prime strong unbleached sulphite 
is quoted at 1.85 to 2.05 cents a peund 
Atlantic seaboard, depending on grade. 
Quotations on all imported pulps for 
Lake port shipments are $2 to $3 a ton 
above Atlantic seaboard bases. 

Importations of wood pulp into the 
United States during July, while slight- 
ly less in total volume than in the pre- 
ceding month, compared fairly well with 
cther previous months this year, reach- 
ing a total of 135,112 net tons of 2,000 
pounds, air dry weight, of chemical pulp, 
valued at $5,179,470, according to U. S. 
Department of Commerce figures. These 
imports compared with 138,754 short 
tons of chemical pulp of a declared value 
of $5,218,499 imported in June this year, 
and 133,956 long tons of a value of 
$5,321,656 in July last year. 

Groundwood imports in July amounted 
to 10,460 short tons of a value of $188,- 
856, compared with 14,950 short tons of 
a value of $274,302 in the month before, 
and making a total for the first seven 
months of this year of 90,869 short tons, 
against 88,613 long tons in the same 
time a year ago. 


® Paper Stock 


Imports of papermaking rags into the 
United States in July last amounted to 
14,168,381 pounds, valued at $186,089, 
according to official Department of Com- 
merce statistics, making a total for the 
first seven months of this year of 93, 
186,528 pounds of a declared value of 
$1,031,308, and showing an appreciable 
rise over the 66,347,298 pounds of a value 
of $842,827 imported in the similar 
seven-month period last year. 


® Paper 

Newsprint imports into the United 
States during July dropped off some- 
what compared with both the preceding 
month and July, 1934. That prices on 
the average were lower is indicated by 
the fact that July receipts of 190,872 
tons, valued at $6,532,467, represented a 
decrease of 3 per cent in volume but 
were 5 per cent lower in value com- 
pared with the corresponding month 
last year. July imports were 6 per cent 
in volume and 7 per cent in value under 
June of this year. 

Total imports of paper and paper prod- 
ucts in July reached a value of $7,238,- 
231, making a total for the first seven 
months of this year of $50,521,409, con- 
trasted with imports of a declared value 
of $49,499,851 in the same seven-month 
period of 1934. 
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EXPORTS 


Exports of paper and paper products 
from the United States during the month 
of July continued to register an upward 
trend, shipments of all classes of paper, 
board and converted products reaching 
a total value of $1,807,695, an increase 
of close to 20 per cent over June and, 
also, over the same month of last year. 
A comparison of the quantity figures for 
various classes likewise shows, in most 
instances, a rise in the July, 1935, ex- 
ports. Newsprint exports, which have 
been running far ahead of last year, 
dropped off nearly 40 per cent compared 
with June, but were more than six times 
the July, 1934, shipments. Book paper 
exports were 15 per cent higher than in 
the preceding month yet slightly less 
than a year ago. Writing paper exports 
did not change much during July as 
compared with June but were nearly 
double those of the same month in 1934. 

Exports of both surface-coated and 
tissue and crepe papers exceeded those 
of June, 1935, and July a year ago. In 
the coarse paper field, shipments of 
wrapping papers, as well as overissue 
newspapers and boxboards exceeded 
both June and the same month last year. 
The increase in boxboard shipments, 
however, was about offset by losses in 
the other classes of paperboards. Ex- 
ports of building papers, on the whole, 
showed improvement. Shipments of 
wallboard declined nearly 40 per cent 
as compared with June and were also 
less than during the same month of last 
year. This loss was more than offset, 
however, by gains in exports of insulat- 
ing boards and sheathing papers. 

Exports of newsprint in July were 
valued at $43,405, against $9,556 in the 
same month of 1934; of wrapping paper, 
$172,941, against $148,039; of writing 
paper, $150,388, against $95,035; of un- 
coated book paper, $100,375, against $95,- 
551; of surface-coated paper, $100,662, 
against $97,754; of tissue and crepe pa- 
per, $57,200, against $49,131; of fibre 
insulating board, $139,413, against $123,- 
486; of boxboard, $110,427, against $66,- 
111; of other paperboard, $55,427, against 
$91,326, and sheathing and building pa- 
per, $25,515, against $11,666. 

Exports of paper base stocks in July 
declined compared with the same month 
last year. Shipments of sulphite pulp 
and rags, which make up the bulk of 
these exports, dropped off more than 560 
per cent contrasted with a year ago. 
Shipments of sulphite were also 17 per 
cent under the preceding month’s ex- 
ports. Total exports in this group were 
valued at $469,944 during July, com- 
pared with $558,279 in June this year 
and $898,823 in July last year. 
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SENSATIONAL VALUES 


Ready for Immediate Shipment 


WEM Sa. .P.M. MOTOR GENERATOR SETS 
es Sa. Ce. -P.M. 4~G.E., 200 kw., 250/275 v., 60 cy., 3 ph., 
WEM ot 8. "> he A.C., 1200 r.p.m., factory built synchronous 
Al LIS Sq. Cz. ‘> ie motor generator sets with full automatic con- 
+ = » 5 P trol for A.C. end. Sets used Lye one al 
WE > "> ar” 1—W.E. & M., 200 kw., 2300 A.C., 275 v. 
WEM = x ‘> be synchronous. Complete. 
G.E. os x 7 *; 1- 250 kw., 2300/4000 A.C., 250 v. D.C.— 
>” 11000, W550 tn (new). C E 2d. *.8- 2. oe° a "late type, syuchsoapus, 
300/ 230/460. - . mK 1—G.E., 300 kw., 440 v. A.C., 275 v, D.C. Com- 
,. 4400/2200/ 230/460. mately 400 other smaller sizes in various j c. Cc. _ Synchronous. 
2300/230/460. : makes, etc 1—W.E.&M., 1 ’ D.C. Rotary con- 
3200/122/244. Slip ring 900 R.P.} verter, complete with 3 transformers, 2300/ 
Slip ring 580 R.P.M. 4000 id complete switchboard equipment 
Slip ring 500 R.P.M. Almost new. 
900 I—G.E., 500 kw. HCC, 275 v. D.C. Rotary con- 
verter, complete with 3 transformers, / 
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2300/115/230. 
_E., '2200/110/220. 
Above is only a partial list of units in sto 
TURBINES 
1—35 K.W. G.E., 3600 R.P.M., 250 V 
1—25 K.W. G.E., 3600 R.P.M., 250 V. 


4000 and complete switchboard. Just re- 
wound, Like new. 
‘ -P.} A. C, MOTORS 
RP. " BM. 2200 V., 60 Cy., 3 Phase 
Above non mee © 4. Ss. pressure E Gru (new) ; ‘ i—200 HP. 
. Approximately 100 other sizes and speeds in 
¢- Cc, MOTORS various makes. 
440 60 Cy 
Cre Wheeler — ‘Sq. Cg. 3 SvGINE oars 
G. e Sq. Cg. , I—150 K.W. G.E , 2 wire, direct 
G.E Sq. C ’ connected to Sitine Waifise, complete with 
WEM Sa. Ce. P.} panels. Like new 
G ; 


 eieclockesiecienioe! 
jnopeelustostostooins! 


Pada a lh 


Nweenses=e 
es 


OF mt ded ec ey 





“a 
~“ 
2 
= 
ig 
I 
ws! 
—) 
=: 
a 


s g- 
Slip ring 
Slip ring 
Slip ring 
Slip ring 
Slip ring 





= 
a ee ly 


3.E. Sa. 2 1-150 K. W. G.E., 125 v. D.C., 2 wire, direct 
WEM Sq. Ce. I connected to Ridgeway 4 valve Corliss with Slip ring 
ALLIS S > R. R. panel. Slip ring 
WE) S : .P.} Also a number of other sizes. 1— 50 H. Slip ring 900 
. WEM Sq. Cg. R.P.M Above are extreme bargains. Can be seen on All above continuous rated, and control equipm: 
3+ 75H.P. G.E. $ > 1200 R.P.M. foundation and operated, if desired. can be furnished with most. 
The above is oul a partial list of the large stock of equipment we have in our own Warehouse. In addition, we 
have approximately two thousand Westinghouse 230 V. Type SK motors from 1 H.P. up to 100 H.P. in various 
speeds. We believe this is the largest Dealers stock of Westinghouse SK motors available. 
We also carry a stock of transformers in various sizes, voltages, etc. Mine Hoists, all bronze Mine Pumps, 
Locomotives and miscellaneous other equipment. At the present time we have available some Engine Generator 
Sets, A.C. and D.C. and other equipment at very attractive prices. "PHONE, WIRE OR ‘WRITE FOR PRICES. 


PENN ELECTRICAL ENGINEERING COMPANY 


Bell Phone 8175-6-7-8 517 Ash Street, Scranton, Pa. 
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THE DRAPER FELT 


Unexcelled for strength, openness, resiliency, and 
general running qualities. Made to meet the most 
exacting conditions on all types of machines and all 
kinds of papers. Only one grade and that the highest. 





Made by 


DRAPER BROTHERS COMPANY 


CANTON, MASS. 
Woolen Manufacturers Since 1856 


REPRESENTATIVES 
L. H. BREYFOGLE, Kalamazoo, Mich. C. K. BEECHER, Delaware, Ohio 
PACIFIC SALES COMPANY, Security Bldg., Portland, Ore. 
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